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1.0 INTRODUCTION 


This document is the final report for the Clearfield disassembly evaluation and a continuation 
of the KSC postflight assessment for the RSRM-28 (STS-53) RSRM flight set. All observed 
hardware conditions were documented on PFORs and are included in Appendices A through 
C. Appendices D and E contain the measurements and safety factor data for the nozzle and 
insulation components. This report, along with the KSC Ten-Day Postflight Hardware 
Evaluation Report (TWR-64215), represents a summary of the RSRM-28 hardware 
evaluation. The as-flown hardware configuration is documented in TWR-63638. 
Disassembly evaluation photograph numbers are logged in TWA-1989. 

The RSRM— 28 flight set disassembly evaluations described in this document were performed 
at the RSRM Refurbishment Facility in Clearfield, Utah. The final factory joint demate 
occurred on July 15, 1993. Additional time was required to perform the evaluation of the 
stiffener rings per Special Issue 4. 1.5.2 because of the washout schedule. The release of this 
report was after completion of all Special Issues per Program Management direction. 

Detailed evaluations were performed in accordance with the Clearfield PEEP, TWR-50051, 
Revision A. All observations were compared against limits that are also defined in the PEEP. 
These limits outline the criteria for categorizing the observations as acceptable, reportable, 
or critical. Hardware conditions that were unexpected and/or determined to be reportable or 
critical were evaluated by the applicable team and tracked through the PFAR system. 

Figure 1 shows the RSRM Case Configuration. 



* Casting Segments 


Figure 1. Case Configuration 
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2.0 REFERENCES 


The following documents are referenced herein: 

CPW1-3600A Prime Equipment End Item Detail Specification, Part I of Two Parts; 

Performance, Design, and Verification Requirements, Space Shuttle 
Redesigned Solid Rocket Motor CPW1-3600 For Space Shuttle Solid 
Rocket Motor Project, Operational Flight Motors (RSRM-4 and 
subsequent) 

TWA-1989 RSRM-28, STS-53, Clearfield Postflight Photo Log 


50050 KSC Postflight Engineering Evaluation Plan (PEEP) 

50051 Clearfield Postflight Engineering Evaluation Plan (PEEP) 


63638 
64213 
•64215 

TWR-64217 

TWR-64222 


STS-53, RSRM-28, KSC Processing Configuration and Data Report 

Postflight Hardware Special Issues, RSRM-28 (STS-53), Clearfield 

KSC Ten-Day Postflight Hardware Evaluation Report, RSRM-28 
(STS-53) 

RSRM-28 (STS-53) Postflight Assessment at KSC/Clearfield 
Final Postflight Hardware Evaluation Report, RSRM-29 (STS-54) 
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3.0 EVALUATION SUMMARY 

Table I provides a summary of all postflight-related Squawks/Preliminary PFARs, PFARs, 
IFAs, and SPRs for RSRM-28. 


Table I. Summary of RSRM-28 Problems 


Squawks/Prelim. PFARs PFARs IFAs SPRs 


KSC 

12 

7 

0 

0 

Clearfield 

12 

_ 4 

0 

Q 

Total 

24 

11 

0 

0 


A list of all RSRM-28 PFARs is included in Thble n. This includes Squawks (written at KSC) 
and Preliminary PFARs (written at Clearfield) that were written and not elevated to PFARs. 
Information relating to postflight Squawks can be found in TWR-64215. 

3.1 CEI Specification Compliance 

Based on hardware evaluations at KSC and Clearfield, as defined in the respective PEEPs 
(TWR-50050, Revision C and TWR-50051, Revision A), all CEI (CPW1-3600A) motor 
performance requirements were met. 
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4.0 COMPONENT EVALUATIONS 

The following sections detail, by component, the hardware conditions observed at Clearfield. 

4.1 Insulation 

Internal insulation evaluations of the igniters, case acreage, joints, and liners are summarized 
in the following sections. PFORs documenting the observations are found in Appendix A. 
Only the LH motor was evaluated as specified in the Clearfield PEEP. 

4.1.1 Thermal Performance Evaluation 

Summaries of the safety factors for the nozzle-to-case joint, field joint, factory joint, case 
acreage and igniter adapter insulation are found in Thble III through Thble VI, respectively. 
All safety factors for these areas can be found in Appendix E, Tables E-I through E-XI. All 
joint insulation regions, including factory joints, must meet a minimum safety factor of 2.0. A 
minimum safety factor of 1.5 is required in the acreage insulation regions. 

Preliminary PFAR 53C-12 was written for an apparent CSF violation on the LH forward 
segment (see Thble 5). The apparent violation occurred at the 371.0 inch station. The prefire 
data at that location appeared to be in error, resulting in an inflated material decomposition 
depth. All other safety factors were within CEI specification limits. All thermal protection 
requirements were met. 

4.1.2 Internal Insulation Samples 

The Clearfield PEEP specified that removal of standard insulation samples was not required 
on RSRM-28. Aft dome samples were removed per Special Issues (see Section 4. 1.5.1). 
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Table III. Summary of RSRM-28 Nozzle-to-Case Joint and Field Joint Insulation 

Safety Factors 


Min. Compliance Min. Actual 


Joint 

Safety Factor 
(CSF) * 

Decree Location 

Safety Factor 
(ASF)* 

Degree Location 

N ozzle-to-Case Joint, LH 

3.6 

0.0, 46.8 

4.1 

0.0, 46.8 

Aft Field Joint, LH 

5.2 

136.0 

5.5 

136.0 

Center Field Joint, LH 

14.5 

136.0 

15.3 

136.0 

Forward Field Joint, LH 

15.3 

90.0 

16.2 

90.0 


* Minimum required joint insulation safety factor is 2.0. 

Table IV. Summary of RSRM-28 Factory Joint Insulation Safety Factors 


Min. 

Station Compliance Safety Degree Min. Actual Safety Degree 


Joint 

(inches) 

Factor (CSF) * 

Location 

Factor (ASF) * 

Location 

Aft Dome/ 
Stiffener, LH 

56.0 

3.83 

0.0 

4.57 

0.0 

Stiffener/ 
Stiffener, LH 

177.7 

2.62 

0.0 

4.00 

0.0 

Stiffener/ET 
Attach, LH 

299.1 

3.41 

180.0 

5.62 

180.0 

Aft Center, 
LH 

161.4 

2.88 

270.0 

7.38 

270.0 

Forward Center, 
LH 

161.4 

3.15 

0.0 

7.48 

0.0 

Forward Cylinder/ 
Cylinder, LH 

162.0 

2.91 

154.0 

4.16 

154.0 

Forward Dome/ 
Cylinder, LH 

321.0 

2.53 

154.0 

3.06 

154.0 


* Minimum required joint insulation safety factor is 2.0. 
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Table V. Summary of RSRM-28 Case Acreage Insulation Safety Factors 


Secment 

Min. 

Compliance Safety 
Factor (CSF) * 

Station 

finches) 

Degree 

Location 

Min. Actual 
Safety Factor 
(ASF)* 

Station 

(inches) 

Degree 

Location 

Aft Dome, LH 

2.63 

45.0 

46.8 

2.89 

33.0 

270.0 

Aft, LH 

2.15 

133.0 

0.0 

2.37 

145.5 

316.8 

Aft Center, LH 

2.23 

11.0 

46.0 

3.03 

11.0 

46.0 

Forward Ctr., LH 

5.19 

11.0 

270.0 

5.84 

30.7 

226.0 

Forward, LH 

1.10** 

371.0 

270.0 

2.00 

371.0 

270.0 


* Minimum required case acreage insulation safety factor is 1.5. 

** Preliminary PFAR 53C-12 written for an apparent CSF violation 


Table VI. Summary of RSRM-28 Igniter Adapter and Outer Joint Insulation 

Safety Factors 



Min. 

Compliance Safety 
Factor (CSF) * 

Station 

Degree 

Location 

Min. Actual 
Safety Factor 
(ASF)* 

Station 

Degree 

Location 

LH Adapter 

2.40 

11 

180.0 

2.87 

11 

180.0 

RH Adapter 

2.57 

11 

330.0 

3.07 

11 

330.0 

LH Outer Joint 

3.38 

403.0 in. 

90.0 

3.81 

403.0 in. 

90.0 


* Minimum required safety factors are 1.5 for the igniter adapter acreage and 2.0 for 
the igniter joints. 

4.1.3 Liner 

Detailed liner maps are included in Appendix A. The remaining liner patterns were typical of 
past flight motors. 
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4.1.4 Igniter Nozzle Insert 
LH 

The postflight igniter nozzle insert throat diameter measurements were 6.350 inches at 0 
degrees, 6.318 inches at 60 degrees, and 6.390 inches at 120 degrees. Using the maximum 
postfire measurement provides a thermal factor of safety of 8.7. 


RH 

The postflight igniter nozzle insert throat diameter measurements were 6.311 inches at 0 
degrees, 6.360 inches at 60 degrees, and 6.305 inches at 120 degrees. Using the maximum 
postfire measurement provides a thermal factor of safety of 10.9. 


4.1.5 Results of Special Issues and Concerns (Insulation) 


TWR-64213 identified areas for special evaluation of RSRM-28 at Clearfield. The 
insulation issues are listed below with their respective results. 


1. Condition: Density variations in the RSRM-29A aft dome C/F EPDM were noted 
during x-ray inspection. This condition is to be compared with a nominal 
layup such as RSRM-28. The RSRM-28 aft dome samples will be dissected 
and compared to RSRM-29 A 

Results: Samples were removed from the LH aft dome at 0, 120, and 240 degrees. 

The aft segment was x-rayed preflight and was found to be normal with no 
density variations. These samples will be retained and compared with 
RSRM-29A Results are to be documented in TWR-64222. 


2. Condition: Chemlok primer and adhesive now extends to the ends of the stiffener rings 
(under the splice plates) so that all bare metal is covered. 

Results: Five of the nine stiffener rings from the LH side and six of the nine from the 

RH side were washed out and evaluated at the Clearfield H-7 facility. The 
remaining seven stiffener rings had not yet been washed out and will not be 
evaluated. None of the eleven stiffener rings that were evaluated showed 
any evidence of corrosion in the Chemloked areas. 
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4.2 Case. Seals, and Joints 

Seal and joint evaluations of the S&As, factory joints, internal nozzle joints, ports, and port 
plugs were performed. PFORs documenting the observations are found in Appendix B. 

4.2.1 S&As 

Figure 2 shows the Safe and Arm device (S&A) configuration. The S&As were disassembled 
on December 21, 1992 at the Clearfield H-5 facility. 

One anomalous condition was observed. Minor thread damage (two small dings) was 
observed on the first thread of the safing pin retainer (arming monitor). Small metal shavings 
were present in the safing pin retainer cap. (See Preliminary PFAR 53C-08.) 

4.2.2 Factory Joints 

The factory joints were inspected by Quality Assurance at Clearfield. All fourteen factory 
joints were in good condition with no heavy corrosion reported on any of the joints. No 
O-ring heat effects or erosion were observed. 

4.2.3 Internal Nozzle Joints 
Details can be found in Section 4.3. 
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4.2.4 Ports and Port Plugs 

Plug breakaway and running torques are documented on PFORs in Appendix B. 

S&As 

T\vo anomalous conditions were observed. T\vo cuts were seen on the LH 126-degree 
barrier-booster leak check plug O-ring OD. The first cut measured 0.015 inch long and did 
not leave a flap of material. The second cut left a flap of material and measured 0.025 inch 
circumferentially and 0.030 inch axially. (See Preliminary PFAR 53C-09.) One cut was 
observed on the RH 126-degree barrier-booster leak check plug O-ring OD. The cut 
measured 0.005 inch circumferentially and 0.010 inch axially. (See Preliminary PFAR 
53C-10.) 

Factory Joints 

No anomalous conditions were observed on any of the factory joint leak check ports, plugs, or 
O-rings. 

Internal Nozzle Joints 

No anomalous conditions were observed on any of the internal nozzle joint leak check ports, 
plugs, or O-rings. 


4.2.5 Results of Special Issues and Concerns (Case, Seals, and Joints) 

TWR-64213 identified areas for special evaluation of RSRM-28 at Clearfield. The case, 
seals, and joints issues are listed below with their respective results. 

1. Condition: Corrosion (pitting) has been documented in previous case Y-joint regions. 
Minimization of corrosion on future hardware is desirable. 


Results: Assessment was not done. 

2. Condition: The Joint 5 (LH) low pressure leak rate was the highest seen to date (0.076 
sees) but was within the specification limit (0.082 sees). 

Results: No anomalous conditions were observed and grease application was 

nominal. 


3. Condition: The 306-degree leak check plug in the LH and RH Barrier-Booster 
housings (S&A joint) was removed at KSC. The plugs and ports were 
evaluated at KSC and observations were documented in the KSC Ten-Day 
Report (TWR-64215). Plastic protective caps were installed into the 
exposed ports. 

Results: No further assessment of the LH or RH 306-degree leak plugs, ports, or 

O-rings was required at Clearfield. 
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4.3 Nozzle 

Figure 3 shows the internal nozzle joint configuration. Also shown in Figure 3 are the 
materials used in the nozzle. The internal nozzle joints were disassembled on December 15 
and 16, 1992 at the Clearfield H-6 facility. 

The condition of the RSRM-28 nozzle internal joints was generally typical of previous flight 
nozzles. RTV was below the char line in all joints. The primary and secondary O-rings in all 
joints showed no signs of blowby, erosion, or heat effects. There was no significant metal 
hardware damage. 

The following sections provide detailed assessments of nozzle internal joints, bondlines, char 
and erosion performance, flex boot, bearing protector, and flex bearing performance, and 
throat erosion data. The outcome of special issues and concerns for this nozzle flight set is 
also presented. PFORs documenting the observations are found in Appendices B and C. 

4.3.1 Nose Inlet/Forward End Ring/Cowl (Joint 2) 

LH 

No anomalous conditions were observed. Typical scalloped shaped soot was observed to the 
bolt hole circle intermittently full circumference. Soot reached the primary O-ring 
intermittently full circumference. No O-ring or seal surface damage was observed, with the 
exception of one burnish mark caused by disassembly on the nose inlet housing secondary seal 
surface. 

The forward end ring OD had intermittent bubbled paint full circumference (0.10 inch 
diameter maximum). Both the top coat and primer were bubbled. A clear liquid was present 
in the bubbles. There was no corrosion or signs of heat affect. (See Preliminary PFAR 
53C-02.) 

The RTV coverage was nominal with typical mixing of RTV and adhesive. Typical soot 
entered the joint between layers of RTV and adhesive. 

Grease coverage on the joint metal surfaces was nominal. No excessive grease was found in 
the bolt holes. Medium-to-heavy corrosion was observed on the forward end chamfer of the 
cowl housing from 205-to-305 degrees. Intermittent medium-to-heavy corrosion was 
observed on the ID of cowl housing flange full circumference. Light corrosion was observed 
on the forward end ring flange forward face full circumference. No metal damage was 
observed. 

No separations were observed on the cowl assembly or aft end of the nose cap. 
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Snubber Assy 

Forward Exit Cone Assy 



Joint 2 — Nose Inlet-to-Flex Bearing-to-Cowl 
Joint 3 - Nose Inlet-to-Throat 
Joint 4 — Throat- to- Forward Exit Cone 
Joint 5 - Aft End Rlng-to-Fixed Housing 


Rex Boot 
Fixed Housing Assy 
Bearing Protector 
Cowl Assy 




Secondary O-ring 

Primary O-ring 

Fixed Housing 
Leak Check Port 


Inner Boot Ring 
EA913NA 



Flex Boot Assy 
Flexible Boot 


Figure 3. Internal Nozzle Joint Configuration 
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RH 

No anomalous conditions were observed. Soot reached the primary O-ring intermittently 
from 90-to-185 degrees. No O-ring or seal surface damage was observed. 

The forward end ring OD had intermittent bubbled paint full circumference (0.10 inch 
diameter maximum). Both the top coat and primer were bubbled. A clear liquid was present 
in the bubbles. There was no corrosion or signs of heat affect. (See Preliminary PFAR 

53C-03.) 

The RTV coverage was nominal with typical mixing of RTV and adhesive. Typical soot 
entered the joint between layers of RTV and adhesive. 

Grease coverage on the joint metal surfaces was nominal. No excessive grease was found in 
the bolt holes. Medium-to-heavy corrosion was observed on the forward end chamfer of the 
cowl housing from 28-to-35, 93-to-l 18, 190-to-202, and 230-to-240 degrees. Intermittent 
medium-to-heavy corrosion was observed on the ID of the cowl housing flange full 
circumference. Intermittent light corrosion was observed on the forward end ring flange 
forward face outboard of the secondary O-ring groove. Intermittent light-to-medium 
corrosion was observed on the nose inlet housing aft face full circumference inboard of the 
secondary O— ring groove. No metal damage was observed. 

No separations were observed on the cowl assembly or aft end of the nose cap. 

4.3.2 Nose Inlet/Throat (Joint 3) 

LIT 

One anomalous conditions was observed. No O-ring or seal surface damage was observed. 

RTV was below the char line over the complete circumference. No gas paths were observed in 
the joint. 

Grease coverage on the joint metal surfaces was nominal. No excessive grease was found in 
the bolt holes. Intermittent light-to-medium corrosion was observed inboard of the primary 
O-ring groove on both the nose inlet and throat housings. Intermittent bubbled paint (0.08 
inch diameter maximum) was observed on the OD surface of the throat housing flange with 
clear fluid in the bubbles. Both the topcoat and primer were bubbled.No corrosion or signs of 
heat affect were present in the bubbled regions. (See Preliminary PFAR 53C-04.) No metal 
damage was observed. 

No separations were observed on the nose inlet assembly. The forward end of the throat 
assembly was separated full circumference metal-to-adhesive with a maximum radial width 
of 0.010 inch. 
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RH 

One anomalous condition was observed. No O-ring or seal surface damage was observed. 

RTV was below the char line over the complete circumference. No gas paths were observed in 
the joint. 

Grease coverage on the joint metal surfaces was nominal. No excessive grease was found in 
the bolt holes. Intermittent light-to-medium corrosion was observed inboard of the primary 
O-ring groove on both the nose inlet and throat housings. Intermittent bubbled paint (0.05 
inch diameter maximum) was observed on the OD surface of the throat housing. No fluid was 
found in the bubbles. No corrosion or signs of heat affect were present in the bubbled 
regions. (See Preliminary PFAR 53C-05.) No metal damage was observed. 

No separations were observed on the nose inlet assembly. The forward end of the throat 

assembly was separated full circumference metal-to-adhesive with a maximum radial width 
of 0.015 inch. 

4.3.3 Throat/Forward Exit Cone (Joint 4) 

LH 

No anomalous conditions were observed. No O-ring or seal surface damage was observed. 

RTV was below the char line over the complete circumference of the joint. No gas paths were 
observed in the joint. RTV reached the primary O-ring at 37.5-to-165 and 247.5-to-347.5 
degrees. Grease did not interfere with the RTV backfill. 

Grease coverage on the joint metal surfaces was nominal. No excessive grease was found in 
the bolt holes. Light-to-medium corrosion was observed on the throat housing between the 
primary and secondary O-rings full circumference. Light-to-medium corrosion was 
observed on the forward exit cone between the phenolic and secondary O-ring footprint full 
circumference. No metal damage was observed. 

The forward end of the forward exit cone assembly was separated metal-to-adhesive at 
262.5-0-247.5 degrees with a maximum radial width of 0.050 inch. The aft end of the throat 
assembly was separated full circumference metal-to-adhesive with a maximum radial with of 
0.010 inch. 
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RH 

No anomalous conditions were observed. No O-ring or seal surface damage was observed. 

RTV was below the char line over the complete circumference of the joint. No gas paths were 
observed in the joint. RTV reached the primary O-ring at 105-to-362.5 degrees. Grease did 
not interfere with the RTV backfill. 

Grease coverage on the joint metal surfaces was nominal. No excessive grease was found in 
the bolt holes. Light corrosion was observed on the throat housing between the primary and 
secondary O-rings intermittently full circumference. Intermittent light-to-medium 
corrosion was observed on the forward exit cone between the phenolic and secondary O-nng 
footprint intermittently full circumference. No metal damage was observed. 

The forward end of the forward exit cone assembly was separated metal-to-adhesive at 
200-310 degrees with a maximum radial width of 0.040 inch. The aft end of the throat 
assembly was separated full circumference metal-to-adhesive with a maximum radial with of 

0.010 inch. 

4.3.4 Flex Bearing/Fixed Housing (Joint 5) 

LH 

One anomalous condition was observed. No metal damage or rounded chamfers were 
observed on the Packing with Retainer spotfaces. Metal shavings were observed on several of 
the bolts towards the end of the bolt near the Nylok patch. All 72 Packings with Retainers had 
typical disassembly damage to the elastomer. No O-ring or seal surface damage was 

observed. 

The RTV coverage was nominal with intermittent voids due to the assembly process. No gas 
paths were observed in the joint. RTV was observed to the primary O-ring at 20-to-85 and 
205-to-260 and degrees. 

Grease coverage on the joint metal surfaces was nominal. No excessive grease was found in 
the bolt holes. Intermittent medium corrosion was observed on the in-board aft tip of the aft 
end ring full circumference. No metal damage was observed 

No separations were observed between the inner boot ring and the fixed housing. 

Bubbles were observed on the ID surface of the cowl segments at 90-to-170 degrees. The 
mode of separation was 10 percent metal-to-adhesive, 70 percent adhesive-to-segments, 
and 20% cohesive within the segments. 
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There was typical even sooting on the bearing protector and the flex boot ID. Erosion was 
observed on the bearing protector aft of the belly band at 150 and 178-to-185 degrees. 
Corresponding areas were also observed on the flex boot in the same locations. It appeared 
that slag was trapped between the boot and bearing protector. Slag was found in the boot 
cavity. (See Preliminary PFAR 53C-01.) 

RH 

No anomalous conditions were observed. No metal damage or rounded chamfers were 
observed on the Packing with Retainer spotfaces. All 72 Packings with Retainers had typical 
disassembly damage to the elastomer. No O-ring or seal surface damage was observed. 

The RTV coverage was nominal with intermittent voids due to the assembly process. No gas 
paths were observed in the joint. RTV was observed to the primary O-ring at 170-to-195 and 
335-0-8 degrees. 

Grease coverage on the joint metal surfaces was nominal. No excessive grease was found in 
the bolt holes. Intermittent medium corrosion was observed on the in-board aft tip of the aft 
end ring full circumference. No metal damage was observed. 

No separations were observed between the inner boot ring and the fixed housing. 

Bubbles were observed on the ID surface of the cowl segments at 195-to-210 and 355-0-55 
degrees. The mode of separation was 10 percent metal-to-adhesive, 85 percent 
adhesive-to-segments, and 5% cohesive within the segments. 

There was typical even sooting on the bearing protector and the flex boot ID. 

4.3.5 Aft Exit Cone Assembly Bondlines 

LH 

The primary mode of separation was 100 percent within the GCP. The secondary mode was 
6.25 percent metal-to-adhesive, 1.25 percent within the adhesive, and 92.5 percent 
adhesive-to-GCP. No corrosion was observed on the aft exit cone shell. Seven adhesive 
voids were observed with a diameter greater than 0.5 inch. Intermittent small voids (0.15 inch 
diameter maximum) were seen throughout the polysulfide. One “V”-shaped void was 
observed at 195 degrees and extended 0.40 inch maximum forward from the aft end of the 
groove. 
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The primary mode of separation was 100 percent within the GCP. The secondary mode was 
4.75 percent metal-to-adhesive, 1.75 percent within the adhesive, and 93.5 percent 
adhesive-to-GCP. No corrosion was observed on the aft exit cone shell. Ten adhesive voids 
were observed with a diameter greater than 0.5 inch. Intermittent small voids (0.10 inch 
diameter maximum) were seen throughout the polysulfide. 

4.3.6 Forward Exit Cone Assembly Bondlines 
LH 

The mode of separation was 11.25 percent metal-to-adhesive, 15 percent within the 
adhesive, and 73.75 percent adhesive-to-GCP. Medium-to-heavy corrosion was present on 
the forward exit cone housing in areas of metal-to-adhesive separation. Ten adhesive voids 
were observed with a diameter greater than 0.5 inch. 

RH 

The mode of separation was 8.25 percent metal-to-adhesive, 15 percent within the adhesive, 
and 76.75 percent adhesive-to-GCP. Medium-to-heavy corrosion was present on the 
forward exit cone housing in areas of metal-to-adhesive separation. Thirteen adhesive voids 
were observed with a diameter greater than 0.5 inch. 

4.3.7 Throat Assembly Bondlines 
LH 

The throat inlet ring and throat ring mode of separation was 98.4 percent metal-to-adhesive 
and 1.6 percent adhesive-to-GCP. Medium-to-heavy corrosion was present on the throat 
housing full circumference except in the areas of adhesive-to-GCP bondline separation. Two 
adhesive voids were observed with a diameter greater than 0.5 inch. 

RH 

The throat inlet ring and throat ring mode of separation was 95 percent metal-to-adhesive, 
0.6 percent adhesive-to-GCP, and 4.4 percent GCP-to-CCP. Medium-to-heavy corrosion 
was present on the throat housing full circumference. Four adhesive voids were observed with 
a diameter greater than 0.5 inch. 
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4.3.8 Nose Inlet Rings (-503, -504) Bondlines 
LH 

The aft inlet ring and forward nose ring mode of separation was 98.75 percent 
metal— to— adhesive and 1.25 percent adhesive— to— GCP. Medium— to— heavy corrosion was 
present over 98 percent of the bondline. Three adhesive voids were observed with a diameter 
greater than 0.5 inch. 

A brownish clear, tacky, foreign material was observed in an adhesive void on the forward 
nose ring-to-housing interface at 344 degrees (see Preliminary PFAR 53C-11). 

RH 

The aft inlet ring and forward nose ring mode of separation was 96.25 percent 
metal-to-adhesive, 0.63 percent within the adhesive, and 3.12 percent adhesive-to-GCP. 
Medium-to-heavy corrosion was present over 95 percent of the bondline. l\vo adhesive 
voids were observed with a diameter greater than 0.5 inch. 

4.3.9 Nose Cap Bondlines 
LH 

The primary mode of separation was 5 percent within GCP and 95 percent CCP-to-GCP. 
The secondary mode of separation was 27 percent metal— to— adhesive, 0.5 percent within the 
adhesive, and 72.5 percent adhesive— to— GCP. Light— to— medium corrosion was present on 
the nose inlet housing on the forward 1.0 inch maximum intermittently around 75 percent of 
the circumference and aft 3.25 inches maximum full circumference. No adhesive voids were 
observed with a diameter greater than 0.5 inch. 

RH 

The primary mode of separation was 100 percent GCP— to— CCP. The secondary mode of 
separation was 22.5 percent metal-to-adhesive and 77.5 percent adhesive-to-GCP 
Light-to-medium corrosion was present on the nose inlet housing on the aft 2.75 inches 
maximum full circumference and on the forward 1.0 inch maximum intermittently around 60 
percent of the circumference. No adhesive voids were observed with a diameter greater than 
0.5 inch. 
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4.3.10 Cowl Bondlines 
LH 

The mode of separation was 100 percent metal-to-adhesive. Medium-to-heavy corrosion 
was present on the cowl housing full circumference. Three adhesive voids were observed with 
a diameter greater than 0.5 inch. 

RH 

The mode of separation was 100 percent metal-to-adhesive. Medium-to-heavy corrosion 
was present on the cowl housing full circumference. Five adhesive voids were observed with a 
diameter greater than 0.5 inch. 

4.3.11 Fixed Housing Assembly Bondlines 
LH 

The mode of separation was 39 percent metal-to-adhesive, 40 percent adhesive-to-GCP, 
and 21 percent within GCP. Preliminary PFAR 53C-06 was written because the 
metal-to-adhesive separation exceeded 15 percent. The secondary mode of separation was 
2.5 percent metal-to-adhesive and 97.5 adhesive-to-GCP. Four indications were detected 
with ultrasonic inspection. TWo of the four indications were found during bondline 
evaluation. No corrosion was observed on the housing. Nine adhesive voids were observed 
with a diameter greater than 0.5 inch. Intermittent adhesive voids with diameters of 0.30 inch 
or smaller were also seen. 

RH 

The primary mode of separation was 54.5 percent metal— to— adhesive, 21.75 percent 
adhesive-to-GCP, and 23.75 percent within GCP. Preliminary PFAR 53C-07 was written 
because the metal-to-adhesive separation exceeded 15 percent. The secondary mode of 
separation was 10 percent metal-to-adhesive and 90 percent adhesive-to-GCP. Eight 
indications were detected with ultrasonic inspection. Two of the eight indications were found 
during bondline evaluation. No corrosion was observed on the housing. Three adhesive 
voids were observed with a diameter greater than 0.5 inch. 

4.3.12 Ultrasonic Inspection of Fixed Housing Assemblies 

Ultrasonic inspection was conducted on both of the fixed housing assemblies. Four 
indications were found on the LH fixed housing and eight indications were found on the RH 
fixed housing. A summary of the ultrasonic inspection results/maps is documented in memo 
8272-FY93-M093. 
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4.3.13 Char and Erosion Performance 

Char and erosion margins of safety are summarized in Table VII. The char and erosion data 
tables for each component liner can be found in Thbles D-I through D-XII of Appendix D. 
Measurement stations that contain an ”NA” means that data was not available due to missing 
material. The aft exit cone liners were not recovered and therefore are not included. All 
stations showed positive margins of safety. The measurement stations can be found in Figure 
D-l. 


Table VII. RSRM-28 Nozzle Char and Erosion Minimum Margins of Safety Summary 

Hardware Stations* 


Forward Exit Cone Assembly, 

1 

4 

4.6 

8 

12 

16 

20 

24 

28 

32 

32.9 

34 


LH 

0.26 

0.25 

0.23 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 


Forward Exit Cone Assembly, 

1 

4 

4.6 

8 

12 

16 

20 

24 

28 

32 

32.9 

34 


RH 

0.28 

0.30 

0.25 

0.16 

0.49 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 


Throat Assembly, LH 

1 

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

22 

23 


0.23 

0.16 

0.22 

0.16 

0.08 

0.20 

0.26 

0.31 

0.39 

0.32 

0.43 

0.57 

0.40 

Throat Assembly, RH 

1 

2 

4 

6 

8 

10 

12 

14 

16 

18 

20 

22 

23 


0.13 

0.17 

0.17 

0.11 

0.07 

0.17 

0.23 

0.27 

0.38 

0.37 

0.45 

0.46 

0.32 

Nose Inlet Rings (-503, -504), 

28 

30 

32 

34 

36 

38 

39 







LH 

0.10 

0.23 

0.18 

0.38 

0.32 

0.14 

0.08 







Nose Inlet Rings (-503, -504), 

28 

30 

32 

34 

36 

38 

39 







RH 

0.14 

0.28 

0.17 

0.32 

0.32 

0.15 

0.12 







Nose Cap, LH 

1.5 

4 

6 

8 

10 

12 

14 

16 

18 

20 

22 

24 

26 


0.43 

0.46 

0.52 

0.61 

0.61 

0.69 

0.63 

0.60 

0.55 

0.47 

0.11 

0.02 

0.09 

Nose Cap, RH 

1.5 

4 

6 

8 

10 

12 

14 

16 

18 

20 

22 

24 

26 


N/A 

0.49 

0.67 

0.68 

0.77 

0.77 

0.83 

0.81 

0.77 

0.58 

0.20 

0.09 

0.21 

Cowl/OBR, LH 

0.3 

1 

2 

3 

4 

5 

6 

6.8 

8 

9 

10 

11.3 



0.15 

0.11 

0.10 

0.19 

0.21 

0.31 

0.41 

N/A 

0.22 

0.41 

0.48 

0.51 


Cowl/OBR, RH 

0.3 

1 

2 

3 

4 

5 

6 

6.8 

8 

9 

10 

11.3 



0.26 

0.24 

0.20 

0.21 

0.24 

N/A 

N/A 

N/A 

0.30 

0.42 

0.51 

0.38 


Fixed Housing Assembly, LH 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10.75 




1.80 

0.87 

0.62 

0.72 

0.83 

0.89 

1.04 

1.08 

1.27 

2.37 

0.66 



Fixed Housing Assembly, RH 

0 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10.75 




1.88 

0.64 

0.79 

0.76 

0.78 

0.78 

0.83 

0.99 

1.16 

1.48 

0.67 




* Station locations are shown in bold with the margin of safety shown below. 
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4.3.14 Flex Boot Performance 


The performance of both the LH and RH flex boots was nominal. The LH flex boot had a 
minimum of 3.0 NBR plies intact and the RH flex boot had a minimum of 3.0 NBR plies 
intact. Positive margins of safety were achieved at all measurement stations. The flex boot 
performance margins of safety are summarized in Table Vlll. 


Table Vlll. RSRM-28 Flex Boot Margins of Safety 











CORPORATION 
SPACE OPERATIONS 

4.3.15 Bearing Protector Performance 

Both the LH and RH bearing protectors performed as expected during flight. Both bearing 
protectors were evenly sooted around the full circumference and showed typical greater 
erosion in-line with the cowl vent holes. There was no evidence of soot or heat effect on the 
flex bearing side of either bearing protector. PFOR C-9 shows the postflight bearing 
protector thickness measurements every ten degrees. 

4.3.16 Flex Bearing Performance 
LH 

The flex bearing performance during flight was acceptable. Examination of the flex bearing 
revealed no damage, soot, heat effect, or flow indications. 

RH 

The flex bearing performance during flight was acceptable. Examination of the flex bearing 
revealed no damage, soot, heat effect, or flow indications. 

4.3.17 Throat Diameter 

The average LH nozzle postfire throat diameter was 55.960 inches (erosion rate of 8.53 
mils/sec based on an action time of 123.1 sec). The average RH nozzle postfire throat 
diameter was 55.954 inches (erosion rate of 8.49 mils/sec based on an action time of 123.3 
sec). RSRM postfire throat diameters have ranged from 55.787 to 56.072 inches. 
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4.3.18 Results of Special Issues and Concerns (Nozzle) 

TWR-64213 identified areas for special evaluation of RSRM-28 at Clearfield. The nozzle 
issues are listed below with their respective results. 

1. Condition: Cuts were present in the RH flex boot rubber adjacent to the forward end of 

the inner boot ring. The cuts ran from 0-to-225 degrees and 300-to-359 
degrees and were approximately 0.100 inch maximum depth. 

Results: No evidence of abnormal separation or signs of cut propagation were 

observed. 

2. Condition: LDIs were found at the RH forward nose ring GCP-to-housing interface. 

Results: A small adhesive void (0.10 inch diameter) found at 282 degrees did not 

correlate well with the size of the reported LDA at 283 degrees. 

3. Condition: LDIs were found at the RH nose cap GCP-to-housing interface. 

Results: A void observed at 1 78 degrees correlated closely with the reported LDA at 

177 degrees. No voids were observed at 244 degrees, but the hydrolase may 
have destroyed adhesive evidence on the nose cap. 

4 . Condition: LDIs were found at the RH nose cap-to-forward nose ring interface. 

Results: Voids in the nose cap at 13 and 267 degrees correlated closely with the 

reported LDAs. All other LDAs could not be found. All were in or near the 
char and erosion area. 

5. Condition: LDIs were found at the LH nose cap-to-forward nose ring interface. 

Results: Voids were observed at 0, 8 1 , and 295 degrees. The size of the voids does not 

correlate well with the reported LDAs but are at the char line and may have 
extended forward where the evidence may have eroded off. 

6. Condition: An HDI was found at the LH nose cap-to-forward nose ring interface. 

Results: No evidence of the HDI was observed. 

7. Condition: LDIs were found at the RH cowl SCP-to-housing interface. 

Results: All LDIs were found to be adhesive voids. 

8. Condition: LDIs were found at the LH cowl SCP-to-housing interface. 

Results: Three of the five reported LDIs were found to be adhesive voids. 
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9. Condition: The LH outer boot ring had a wet line indication at 358 degrees on the aft 
end. The defect measured 0.300 inch circumferentially x 0.010 inch radially. 
The wetline was removed by hand sanding and was blended to a smooth 
contour. The blended area measured 1.30 inches circumferentially x 0.40 
inch radially x 0.034 inch deep. 

Results: No abnormal erosion was observed at the 358 degree location. 
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Insulation PFORs 

Final Postflight Hardware Evaluation Report 
RSRM-28 (STS-53) 
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NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
GEORGE C. MARSHALL SPACE FLIGHT CENTER 
MARSHALL SPACE FLIGHT CENTER, ALABAMA 35812 

Contract No. NAS8-38100 

DR No. 4-23 

WBS No. 4C601 -04-01 
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INSULATION REQUIRED PFOR LIST 


PFOR# 

Title 

Side 

Final 

Joint or Report Page 
Location Number 

A-l 

Postfire Insulation CPI Log Numbers 

Left 

N/A 

A-l 

A-2 

Segment Internal Insulation Condition 

Left 

Forward 

Segment 

A-2 

A-2 

Segment Internal Insulation Condition 

Left 

Forward Center 
Segment 

A-3 

A-2 

Segment Internal Insulation Condition 

Left 

Aft Center 
Segment 

A-4 

A-2 

Segment Internal Insulation Condition 

Left 

Aft 

Segment 

A-5 

A-3 

Forward Segment Liner Pattern 

Left 

Forward 

Segment 

A-6 

A-4 

Forward Center Segment Liner Pattern 

Left 

Forward Center 
Segment 

A-l 

A-5 

Aft Center Segment Liner Pattern 

Left 

Aft Center 
Segment 

A-8 

A-6 

Aft Segment Liner Pattern 

Left 

Aft 

Segment 

A-9 

A-8 

Igniter Nozzle Insert Throat Diameter 
Measurements 

Left 

Igniter 
Nozzle Insert 

A-10 

A-9 

Stiffener Ring Condition 

Left 

Stiffener 

Rings 

A-ll 


(Note: Clarification forms will be inserted after the required PFOR in the Final Report. The 
clarification form page number will be the same as the required PFOR Final Report page 
number appended by a sequential alphabetic extension.) 
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INSULATION REQUIRED PFOR LIST (Cont.) 


PFOR# 

litte 

Side 

Joint or 
Location 

Final 

Report Page 
Number 

A-l 

Postfire Insulation CPI Log Numbers 

Right 

N/A 

A- 12 

A-2 

Segment Internal Insulation Condition 

Right 

Forward 

Segment 

A-13 

A-2 

Segment Internal Insulation Condition 

Right 

Forward Center A- 14 
Segment 

A-2 

Segment Internal Insulation Condition 

Right 

Aft Center 
Segment 

A-15 

A-2 

Segment Internal Insulation Condition 

Right 

Aft 

Segment 

A-16 

A-8 

Igniter Nozzle Insert Throat Diameter 
Measurements 

Right 

Igniter 

Nozzle Insert 

A-17 

A-9 

Stiffener Ring Condition 

Right 

Stiffener 

Rings 

A- 18 


(Note: Clarification forms will be inserted after the required PFOR in the Final Report. The 
clarification form page number will be the same as the required PFOR Final Report page 
number appended by a sequential alphabetic extension.) 
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POSTFLIGHT OBSERVATION RECORD (PFOR) A-1 
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,_ UT OBSERVATION RECORD (PFOR) A-2 
POSTFUGHT 0B5ERVAT.O p re8 .ure Rinse) 

Segment Internal ln»ulat,on Condition (Aff — - 


„„ I Side; Left (A) 

M otor No.: 360T02j 1 ?-c 77 "T l . 

'mmimH Engin..r(s)»n«p.<*wW; &fP 


Segment: Forward 


SgflmgPi Iptantfl inmlnt'on Observations. 

A. Abnormal Erosion? 

B. Gae Paths? 

C. Ply Separations? 

D. Abnormal Blisters? 

E Abnormal Cuts or Gouges? 

F Foreign Material Within insulation? 

6. Non-UnWonnWM » ,h. B.v.n Point Bum-. 
Pattern? (Forward Segment Only) 


Yes 


Comment # 


/ 




/ 


j 


Notes l Comments .1 q *^Ue. , 

o * r' ? ti ? ‘■trrrtL 
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Jo * 


T V;s ocCvrrtKC 17 
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x mi o' 3TATH>(0 Z-7o* 

L ) Of ^ ° 


Preliminary PFAR(s)? 


— -Clarification Form(s)? 


Preliminary PFAR Number(s):_ ^ L 1 
Clarification Form Page No.(s): 


REVISION . 


doc no. TWR-64216 

piG£ A-2 


35C 


CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) A-2 
Segment Internal Insulation Condition (After Low Pressure Rinse) 


Side: Left (A) 


Motor No.: 360T028 


Assessment Engineer(s)/lnspector(s): 


Segment: Forward Center 


A. Abnormal Erosion? 

B. Gas Paths? 

C. Ply Separations? 

D. Abnormal Blisters? 

E. Abnormal Cuts or Gouges? 

F. Foreign Material Within Insulation? 

G. Liner Completely Missing? (Center Segments Only) 


Notes / Comments 


Date: / 1 Tt 


Comment # 



Preliminary PFAR(s)? 


Clarification Form(s)? 


No Preliminary PFAR Number(s): 


No Clarification Form Page No. (s): 


REVISION 

DOC NO. 

TWR-64216 

VOL 


sec 

PAGE 

A-3 






CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) A-2 
Segment Internal Insulation Condition (After Low Pressure Rinse) 


Motor No.: 360T028 

Side: Left (A) 

Date: u - - 7 1 > 

Assessment Engineer(s)/lnspector(s): (\^0 ( 

'A ark 

il 

Segment: Aft Center 

. 7 


Segment Internal Insulation Observations^ 

A. Abnormal Erosion? 

B. Gas Paths? 

C. Ply Separations? 

D. Abnormal Blisters? 

E. Abnormal Cuts or Gouges? 

F. Foreign Material Within Insulation? 

G. Liner Completely Missing? (Center Segments Only) 


Notes / Comments 


Yes 




Comment # 






Preliminary PFAR(s)? 

Yes 

^ No 

Preliminary PFAR Number(s):_ 

Clarification Form(s)? 

Yes 

No 

Clarification Form Page No. (s): 


REVISION 


doc no. TWR-64216 vol 
sic PAGE 






/ /VCO&Og CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) A-2 
Segment Internal Insulation Condition (After Low Pressure Rinse) 


Motor No.: 360T028 


Side: Left (A) 


Date: 3/g / 4 3 > 


Assessment 


Engineer(s)/lnspector(s): 


Segment: Aft 


Segment Internal I nsulation Observations: 

A. Abnormal Erosion? 

B. Gas Paths? 

C. Ply Separations? 

D. Abnormal Blisters? 

E. Abnormal Cuts or Gouges? 

F. Foreign Material Within Insulation? 

G. NBR Under the CF/EPDM Exposed in the Aft Dome? 


Yes 


No 


Comment # 




z 






Notes / Comments 

Special Issue 3. 1.1.1: 

d\ cio\Mt j>!ey lave. beck heiMcveJ . 
zmnes 10 Be used £m of 


Preliminary PFAR(s)? Yes ^ No Preliminary PFAR Number (s): _ 

-'Clarification Form (s)? Yes No Clarification Form Page No. (s): 
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OOC NO. 

TWR-64216 

VOL 


SEC 
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CORPORATION 



REVISION 


SEC 


CORPORATION 
SPACE OPERATIONS 


Motor No.: 360T028 


POSTFLJGHT OBSERVATION RECORD (PFOR) A-4 
Forward Center Segment Liner Pattern (Data Collection Only) 


Side: LIFT (ft) 


Assessment Engineer(s)/lnspector(s): 


Sketch Forward -Center Segment Liner Pattern Observations Below: 

FORWARD FACING ? — FACTORY 


Date: 3 



AFT LOOKING FORWARD 


\\ 


Clevis End 




^ >n- 


X/A Heavy Liner 

I | Light (spotty) Liner 
| | No Liner 


Tang End 


.jrification Form(s)? 


No Clarification Form Page No. (s): 


REVISION 

DOC NO. 

TWR-64216 

VOL 


SEC 

PAGE 

A-7 








SA*cch(u>€ corporation 

SPACE OPERATIONS 


Motor No.: 360T028 


POSTFLIGHT OBSERVATION RECORD (PFOR) A-5 
Aft Center Segment Liner Pattern (Data Collection Only) 


Date: 


Side: Lep T 0) 


Assessment Engineer(s)/lnspector(s): fU^L 4t{< 


Sketch Aft Center Segment Liner Pattern Observations Below: 



clarification Form(s)? 


No Clarification Form Page No.(s): 


REVISION 

OOC NO. 

TWR-64216 

VOL 


SEC 

PAGE 
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CORPORATION 
SPACE OPERATIONS 


"\ POSTFLIGHT OBSERVATION 'RECORD (PFOR) A -6 

Aft Segment Liner Pattern (Data Collection Only) 


Side: LEFT 


Assessment Engineer(s)/lnspector(s): P . , , — 7 - P 

\ v >. ■ ••'vC.'V \ OV,., ... , , _ 




Motor No.: 360T028 



AFT LOOKING FORWARD 

Heavy Liner 

I I Light (spotty) Liner 
[~~~] No Liner 


Jlarification Form(s)? 


No Clarification Form Page No.(s): 


REVISION 

DOC NO. 

TWR-64216 

VOL 


SEC 

PAGE 
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77voo^o€ CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) A-8 
Igniter Nozzle Insert Throat Diameter Measurements (Data Collection Only) 


Motor No.: 360T028 Side: Left (A) Date: Z ~£3~ ^3 

Assessment Engineer(s)/lnspector(s): J c>h r\ i 


Record the Igniter Nozzle Insert Throat Diameter Measurements Below: 


Degree 

Location 


Diameter 

Measurement 

(inches) 



Clarification Form(s)? 


No Clarification Form Page No.(s): 


doc no. TWR-64216 vol 


REVISION 


SEC 



//uco&o€ CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) A-9 
Stiffener Ring Condition 


Motor No.: 360T028 


Side: Left (A) 


Assessment Engineer(s)/lnspector(s): ft-QCLiE-V 

Ring: Forward Stiffener Ring Center Stiffener Rinj 

’ QH_ 51 0 Hdnraa ea/'+irtn . / r\r\ aan -i _ . 


* 90-21 0 degree section 
^ t\ 0-330 degree section 
^ 330-0-90 degree section 


Stiffener Rina Observations: 
A. Heavy Corrosion? 


Notes / Comments 

Special Issue 3. 1.2.1: 


Center Stiffener Ring 
v / 90-210 degree section 
(£>210 -330 degree section 
(A) 330-0-90 degree section 


Date: 5"l“?3 


Aft Stiffener Ring 
^ 90-210 degree section 
(2^210 -330 degree section 
330-0-90 degree section 


s No Comment # 
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Clarification Form(s)? 
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No Clarification Form Page No. (s): 


REVISION 
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DOC NO. 
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*77icc>&4?€ CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) A-1 
Postfire Insulation Common Planning Index (CPI) Log Numbers 


Motor No.: 360T028 


Side: Right (B) 


Date: 21 JULY IW 


Assessment Engineer(s)/lnspector(s): ^J£)(2M ILPP 


srs Below; 


A. Igniter Chamber 

B. Igniter Adapter 


Notes I Comments 


PPC No. 
N/A 


Serial No. 
N/A 

[D 


Clarification Form(s)? 


No Clarification Form Page No. (s): 



DOC NO. 

TWR-64216 

VOL 

REVISION 

SEC 

PAGE 
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A 77vco^u>€ CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) A-2 
Segment Internal Insulation Condition (After Low Pressure Rinse) 


Motor No.: 360T028 


Side: Right (B) 


Pat.: 21 .MX ITO 


Assessment Engineer(s)/lnspector(s): 


Segment: Forward 


Segment Internal Insu lation Observations: 

A. Abnormal Erosion? 

B. Gas Paths? 

C. Ply Separations? 

D. Abnormal Blisters? 

E. Abnormal Cuts or Gouges? 

F. Foreign Material Within Insulation? 

G. Non-Uniformities in the Eleven Point Burn-out 
Pattern? (Forward Segment Only) 


Yes 


Notes / Comments 


ph eeoAe kito WA'Jnec? our to 

eeom> romidMT iNtfecnoM am 


Comment # 



Preliminary PFAR(s)? Yes )/_ No Preliminary PFAR Number(s): _ 

Clarification Form(s)? Yes __ No Clarification Form Page No. (s): 
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DOC NO. 

TWR-64216 

VOL 


SEC 
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A- 13 






y/icoi(u>€ CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) A-2 
Segment Internal Insulation Condition (After Low Pressure Rinse) 


Motor No.: 360T028 


Side: Right (B) 


Assessment Engineer(s)/lnspector(s): 


Segment: Forward Center 


Date: Z\ J(JLT 


A. Abnormal Erosion? 

B. Gas Paths? 




C. Ply Separations? 1 

D. Abnormal Blisters? 

E. Abnormal Cuts or Gouges? 

F. Foreign Material Within Insulation? 

G. Liner Completely Missing? (Center Segments Only) 



Comment # 


Notes / Comments 


RH f£(SkAiam> UJAOVteP OUT cue TO 
(Zecutep ftXTFUfeWT (K!0PeCnON\ PLAN 


Preliminary PFAR(s)? 

Yes 

No 

Clarification Form(s)? 

Yes 

t/ No 


Preliminary PFAR Number (s): 



REVISION 


SEC 












■77Uo£o£ CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) A-2 
Segment Internal Insulation Condition (After Low Pressure Rinse) 


Motor No.: 360T028 


Side: Right (B) 


Assessment Engineer(s)/lnspector(s): 
Segment: Aft Center 


A. Abnormal Erosion? 

B. Gas Paths? 

C. Ply Separations? U / 

D. Abnormal Blisters? / 

E. Abnormal Cuts or Gouges? 

F. Foreign Material Within Insulation? 

G. Liner Completely Missing? (Center Segments Only) 


Notes / Comments 


zi Juu-r m*? 


Comment # 



PH UA$H6P OUT VJb To 

|2ec veep KfeTPUtirr w^eemn rak 


Preliminary PFAR(s)? 


Clarification Form(s)? 


No Preliminary PFAR Number(s): 


No Clarification Form Page No.(s): 


doc no. TWR-64216 vol 
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CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) A-2 
Segment Internal Insulation Condition (After Low Pressure Rinse) 


Motor No.: 360T028 


Side: Right (B) 


Date: 


Assessment Engineer(s)/lnspector(s): 


Segment: Aft 


Segment Internal In sulation Observations! 

A. Abnormal Erosion? 

B. Gas Paths? 

C. Ply Separations? 

D. Abnormal Blisters? 

E. Abnormal Cuts or Gouges? 

F. Foreign Material Within Insulation? 


M /k 


G. NBR Under the CF/EPDM Exposed in the Aft Dome? 


Yes 


No 


Comment # 



Notes / Comments 


Wi CUT PUP TO 

RettXBP RftTTUktfT INifl'Ctl PLA nI. 


Preliminary PFAR(s)? Yes 

Clarification Form(s)? Yes 

REVISION 


NO 


Preliminary PFAR Number(s):. 






- m /A*co&o€ CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) A-8 
Igniter Nozzle Insert Throat Diameter Measurements (Data Collection Only) 

Motor No.: 360T028 Side: Right (B) I Date: 2 - * 3 -f 3 


Assessment Engineer(s)/lnspector(s): Q Sob n $o*\ 


Record the Igniter Nozzle Insert Throat Diameter Measurements Below: 


Degree 

Location 


Diameter 

Measurement 

(inches) 

S2LL 

3 (8 

T- ToT 



Clarification Form(s)? 


No Clarification Form Page No.(s): 


REVISION 

DOC NO. 

TWR-64216 

VOL 


SEC 
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CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) A-9 
Stiffener Ring Condition 


Motor No.: 360T028 


Side: Right (B) 


Date: ^-(-^3 


Assessment Engineer(s)/lnspector(s): HEP HacKL-CV' 


Ring: Forward Stiffener Ring 

y 90-210 degree section 
y 210-330 degree section 
(D 330-0-90 degree section 


Center Stiffener Ring 
^ 90-210 degree section 
© 210-330 degree section 
y 330-0-90 degree section 


Aft Stiffener Ring 
^ 90-210 degree section 
(^210 -330 degree section 
y 330-0-90 degree section 


Stiffener Rina Observations: 
A. Heavy Corrosion? 


Yes 



Comment # 

fiX- 


Notes / Comments 
Special Issue 3. 1.2.1 


Q) tJo <L0VY0S»lb/l lO*S ^//erver- 

6 of ? uXrt touted ^ 
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Appendix B 

Case, Seals, and Joints PFORs 

Final Postflight Hardware Evaluation Report 
RSRM-28 (STS-53) 

November 1993 


Prepared for: 

NATIONAL AERONAUTICS AND SPACE ADMINISTRATION 
GEORGE C. MARSHALL SPACE FLIGHT CENTER 
MARSHALL SPACE FLIGHT CENTER, ALABAMA 35812 


Contract No. 
DR No. 

WBS No. 
ECS No. 


NAS8-38100 

4-23 

4C601 -04-01 
SS4771 


/ CORPORATION 
SPACE OPERATIONS 


P.O. Box 707, Brigham City, Utah 84302-0707 (801) 863-3511 









corporation 

SPACE OPERATIONS 


CASE, SEALS, AND JOINTS REQUIRED PFOR LIST 


Final 


PFOR# 

Title 

Side 

Joint or 
Location 

Report Page 
Number 

B-2 

S&A Device (Barrier-Booster and 
Environmental Seal Region) Condition 

Left 

S&A 

B-l 

B-7 

S&A Rotor Shaft O-ring Condition 
(Detailed) 

Left 

S&A 

B-2 

B-l 

Leak Check Plug/SII and Port Condition 
(At Removal) 

Left 

S&A 

126° 

B-3 

B-4 

Leak Check Plug/SII Condition 
(Detailed) 

Left 

S&A 

126° 

B-4 

B-6 

Small Diameter (Leak Check Plug/SII) 
O-ring Condition (Detailed) 

Left 

S&A 

126° 

B-5 

B-l 

Leak Check Plug/SII and Port Condition 
(At Removal) 

Left 

18° SII 

B-6 

B-4 

Leak Check Plug/SII Condition 
(Detailed) 

Left 

18° SII 

B-7 

B-6 

Small Diameter (Leak Check Plug/SII) 
O-ring Condition (Detailed) 

Left 

18° sn 

B-8 

B-l 

Leak Check Plug/SII and Port Condition 
(At Removal) 

Left 

198° SII 

B-9 

B-4 

Leak Check Plug/SII Condition 
(Detailed) 

Left 

198° SII 

B-10 

B-6 

Small Diameter (Leak Check Plug/SII) 
O-ring Condition (Detailed) 

Left 

198° SII 

B-ll 


(Note: Clarification forms will be inserted after the required PFOR in the Final Report. The 
clarification form page number will be the same as the required PFOR Final Report page 
number appended by a sequential alphabetic extension.) 


REVISION 


DOC NO. TWR-642 16 vol 


SEC 


PAGE 


B-i 



~//vco&&€ CORPORATION 
SPACE OPERATIONS 

CASE, SEALS, AND JOINTS REQUIRED LIST (Cont.) 


PFOR# Title 

Side 

Joint or 
Location 

Final 

Report Page 
Number 

B-3 

Internal Nozzle Joint Condition 

Left 

Nozzle 
Joint #2 

B-12 

B-5 

Large Diameter (Joint) O-ring Condition 
(Detailed) 

Left 

Nozzle 
Joint #2 

B-13 

B-l 

Leak Check Plug/SH and Port Condition 
(At Removal) 

Left 

Nozzle 
Joint #2 

B-14 

B-4 

Leak Check Plug/SII Condition 
(Detailed) 

Left 

Nozzle 
Joint #2 

B-15 

B-6 

Small Diameter (Leak Check Plug/SII) 
O-ring Condition (Detailed) 

Left 

Nozzle 
Joint #2 

B-16 

B-3 

Internal Nozzle Joint Condition 

Left 

Nozzle 
Joint #3 

B-17 

B-5 

Large Diameter (Joint) O-ring Condition 
(Detailed) 

Left 

Nozzle 
Joint #3 

B-18 

B-l 

Leak Check Plug/SII and Port Condition 
(At Removal) 

Left 

Nozzle 
Joint #3 

B-19 

B-4 

Leak Check Plug/SII Condition 
(Detailed) 

Left 

Nozzle 
Joint #3 

B-20 

B-6 

Small Diameter (Leak Check Plug/SII) 
O-ring Condition (Detailed) 

Left 

Nozzle 
Joint #3 

B-21 

B-3 

Internal Nozzle Joint Condition 

Left 

Nozzle 
Joint #4 

B-22 

B-5 

Large Diameter (Joint) O-ring Condition 
(Detailed) 

Left 

Nozzle 
Joint #4 

B-23 

B-l 

Leak Check Plug/SII and Port Condition 
(At Removal) 

Left 

Nozzle 
Joint #4 

B-24 

B-4 

Leak Check Plug/SII Condition 
(Detailed) 

Left 

Nozzle 
Joint #4 

B-25 

B-6 

Small Diameter (Leak Check Plug/SII) 
O-ring Condition (Detailed) 

Left 

Nozzle 
Joint #4 

B-26 


(Note: Clarification forms will be inserted after the required PFOR in the Final Report. The 
clarification form page number will be the same as the required PFOR Final Report page 
number appended by a sequential alphabetic extension.) 


REVISION 


DOC NO. 


TWR-64216 | VOL 

I PAGE 


SEC 


B-ii 


77VCO&0& CORPORATION 
SPACE OPERATIONS 


CASE, SEALS, AND JOINTS REQUIRED LIST (Cont.) 


Final 


PFOR# 

Title 

Side 

Joint or 
Location 

Report Page 
Number 

B-3 

Internal Nozzle Joint Condition 

Left 

Nozzle 
Joint #5 

B-27 

B-5 

Large Diameter (Joint) O-ring Condition 
(Detailed) 

Left 

Nozzle 
Joint #5 

B-28 

B-l 

Leak Check Plug/SII and Port Condition 
(At Removal) 

Left 

Nozzle 
Joint #5 

B-29 

B-4 

Leak Check Plug/SII Condition 
(Detailed) 

Left 

Nozzle 
Joint #5 

B-30 

B-6 

Small Diameter (Leak Check Plug/SII) 
O-ring Condition (Detailed) 

Left 

Nozzle 
Joint #5 

B-31 

B-8 

Packing With Retainer Condition 
(Detailed) 

Left 

Nozzle 

Fixed Housing 

B-32 

B-9 

Case Factory Joint Condition 

Left 

Forward 

Dome 

B-33 

B-9 

Case Factory Joint Condition 

Left 

Forward 

B-34 

B-9 

Case Factory Joint Condition 

Left 

Forward 

Center 

B-3 5 

B-9 

Case Factory Joint Condition 

Left 

Aft 

Center 

B-3 6 

B-9 

Case Factory Joint Condition 

Left 

ET Attach/ 
Stiffener 

B-3 7 

B-9 

Case Factory Joint Condition 

Left 

Stiffener/ 

Stiffener 

B-38 

B-9 

Case Factory Joint Condition 

Left 

Aft 

Dome 

B-3 9 

B-10 

Case Y-Joint Condition 

Left 

Forward 

Dome 

B-40 

B-10 

Case Y-Joint Condition 

Left 

Aft 

B-41 


Dome 

(Note: Clarification forms will be inserted after the required PFOR in the Final Report. The 
clarification form page number will be the same as the required PFOR Final Report page 
number appended by a sequential alphabetic extension.) 


REVISION 


doc no. TWR-64216 vol 


SEC 


PAGE 


B-iii 



"77vio/u>€ CORPORATION 
SPACE OPERATIONS 

CASE, SEALS, AND JOINTS REQUIRED LIST (Cont.) 


Final 


PFOR# Title 

Side 

Joint or 
Location 

Report Page 
Number 

B-2 

S&A Device (Barrier-Booster and 
Environmental Seal Region) Condition 

Right 

S&A 

B-42 

B-7 

S&A Rotor Shaft O-ring Condition 
(Detailed) 

Right 

S&A 

B-43 

B-l 

Leak Check Plug/SII and Port Condition 
(At Removal) 

Right 

S&A 

126° 

B-44 

B-4 

Leak Check Plug/SII Condition 
(Detailed) 

Right 

S&A 

126° 

B-45 

B-6 

Small Diameter (Leak Check Plug/SII) 
O-ring Condition (Detailed) 

Right 

S&A 

126° 

B-46 

B-l 

Leak Check Plug/SII and Port Condition 
(At Removal) 

Right 

18° SII 

B-4 7 

B-4 

Leak Check Plug/SII Condition 
(Detailed) 

Right 

18° SII 

B-48 

B-6 

Small Diameter (Leak Check Plug/SII) 
O-ring Condition (Detailed) 

Right 

18° SII 

B-49 

B-l 

Leak Check Plug/SII and Port Condition 
(At Removal) 

Right 

198° SII 

B-50 

B-4 

Leak Check Plug/SII Condition 
(Detailed) 

Right 

198° SII 

B-51 

B-6 

Small Diameter (Leak Check Plug/SII) 

Right 

198° SII 

B-52 


O-ring Condition (Detailed) 


(Note: Clarification forms will be inserted after the required PFOR in the Final Report. The 
clarification form page number will be the same as the required PFOR Final Report page 
number appended by a sequential alphabetic extension.) 


doc no. TWR-64216 vol 


REVISION 


SEC 


PAGE 


B-iv 


/A*co&o& CORPORATION 
SPACE OPERATIONS 


CASE, SEALS, AND JOINTS REQUIRED LIST (Cont.) 


PFOR# 

Title 

Side 

Joint or 
Location 

Final 

Report Page 
Number 

B-3 

Internal Nozzle Joint Condition 

Right 

Nozzle 
Joint #2 

B-53 

B-5 

Large Diameter (Joint) O-ring Condition 
(Detailed) 

Right 

Nozzle 
Joint #2 

B-54 

B-l 

Leak Check Plug/SII and Port Condition 
(At Removal) 

Right 

Nozzle 
Joint #2 

B-55 

B-4 

Leak Check Plug/SII Condition 
(Detailed) 

Right 

Nozzle 
Joint #2 

B-56 

B-6 

Small Diameter (Leak Check Plug/SII) 
O-ring Condition (Detailed) 

Right 

Nozzle 
Joint #2 

B-57 

B-3 

Internal Nozzle Joint Condition 

Right 

Nozzle 
Joint #3 

B-58 

B-5 

Large Diameter (Joint) O-ring Condition 
(Detailed) 

Right 

Nozzle 
Joint #3 

B-5 9 

B-l 

Leak Check Plug/SII and Port Condition 
(At Removal) 

Right 

Nozzle 
Joint #3 

B-60 

B-4 

Leak Check Plug/SII Condition 
(Detailed) 

Right 

Nozzle 
Joint #3 

B-61 

B-6 

Small Diameter (Leak Check Plug/SII) 
O-ring Condition (Detailed) 

Right 

Nozzle 
Joint #3 

B-62 

B-3 

Internal Nozzle Joint Condition 

Right 

Nozzle 
Joint #4 

B-63 

B-5 

Large Diameter (Joint) O-ring Condition 
(Detailed) 

Right 

Nozzle 
Joint #4 

B-64 

B-l 

Leak Check Plug/SII and Port Condition 
(At Removal) 

Right 

Nozzle 
Joint #4 

B-65 

B-4 

Leak Check Plug/SII Condition 
(Detailed) 

Right 

Nozzle 
Joint #4 

B-66 

B-6 

Small Diameter (Leak Check Plug/SII) 
O-ring Condition (Detailed) 

Right 

Nozzle 
Joint #4 

B-61 


(Note: Clarification forms will be inserted after the required PFOR in the Final Report. The 
clarification form page number will be the same as the required PFOR Final Report page 
number appended by a sequential alphabetic extension.) 


REVISION 


doc no. TWR-64216 vol 


SEC 


PAGE 


B-v 



'//VO0&O& CORPORATION 
SPACE OPERATIONS 

CASE, SEALS, AND JOINTS REQUIRED LIST (Cont.) 


PFOR# Title 

Side 

Joint or 
Location 

Final 

Report Page 
Number 

B-3 

Internal Nozzle Joint Condition 

Right 

Nozzle 
Joint #5 

B-68 

B-5 

Large Diameter (Joint) O-ring Condition 
(Detailed) 

Right 

Nozzle 
Joint #5 

B-69 

B-l 

Leak Check Plug/SII and Port Condition 
(At Removal) 

Right 

Nozzle 
Joint #5 

B-70 

B-4 

Leak Check Plug/SII Condition 
(Detailed) 

Right 

Nozzle 
Joint #5 

B-71 

B-6 

Small Diameter (Leak Check Plug/SII) 
O-ring Condition (Detailed) 

Right 

Nozzle 
Joint #5 

B-72 

B-8 

Packing With Retainer Condition 
(Detailed) 

Right 

Nozzle 

Fixed Housing 

B-73 

B-9 

Case Factory Joint Condition 

Right 

Forward 

Dome 

B-74 

B-9 

Case Factory Joint Condition 

Right 

Forward 

B-75 

B-9 

Case Factory Joint Condition 

Right 

Forward 

Center 

B-76 

B-9 

Case Factory Joint Condition 

Right 

Aft 

Center 

B-77 

B-9 

Case Factory Joint Condition 

Right 

ET Attach/ 
Stiffener 

B-78 

B-9 

Case Factory Joint Condition 

Right 

Stiffener/ 

Stiffener 

B-79 

B-9 

Case Factory Joint Condition 

Right 

Aft 

Dome 

B-80 

B-10 

Case Y-Joint Condition 

Right 

Forward 

Dome 

B-81 

B-10 

Case Y-Joint Condition 

Right 

Aft 

Dome 

B-82 


(Note: Clarification forms will be inserted after the required PFOR in the Final Report. The 
clarification form page number will be the same as the required PFOR Final Report page 
number appended by a sequential alphabetic extension.) 


REVISION 


DOC NO. 


TWR-64216 I VOL 

I PAGE 


SEC 


B-vi 


77Uc»(x>e CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) B-2 
S4A Device (Barrier-Booster and Environmental Seal Regions) Condition 


Motor No.: 360T028 


Side: Left (A) 


Date: £ / Oe<e <=7 2 


Assessment Engineer(s)/lnspector(8): b- 6 artckA , M. 




bm 


Barrier-Booster Bore and Rotor Observations: 

A. Heat Affected or Eroded O-ring (In Groove)? 

B. Soot To or Past O-rings? 

C. Heat Affected Metal? 

D. O-ring Damage (In Groove)? 

E. Metal Damage? 

F. Excessive or No Grease? 

G. Corrosion? 

H. Foreign Material? 

I. Teflon Retainer Damage? 


Yes 


No 


Comment # 




Environmental Se al Region Observations: 

J. Environmental O-ring Assembly Damage (Visible 
Without Magnification)? 

K. Foreign Material? 


Notes / Comments 


Preliminary PFAR(s)? 


Yes 


No 


X- 


Preliminary PFAR Number(s): 


Clarification Form(s)? 


Yes 




No Clarification Form Page No. (s): 


REVISION 

DOC NO. 

TWR-64216 

VOL 


SEC 

PAGE 

B-l 



'/A^C>XzC>€ CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) B-7 
S&A Rotor Shaft O-ring Condition (Datailad) 


Motor No.: 360T028 


Side: Left (A) 


Assessment Englneer(s)/lnspector(s): 


Location: S&A Device Barrier-Booster Rotor Shaft 


Forward Primary O-rtno Observations: 

A. Heat Affected or Eroded O-ring? 

B. O-ring Defects/Damage? 


r< 

mi 

.i 

i 



Comment # 


Eaam --i«a uram 


C. Heat Affected or Eroded O-ring? 

D. O-ring Defects/Damage? 




E. Heat Affected or Eroded O-ring? 

F. O-ring Defects/Damage? 




G. Heat Affected or Eroded O-ring? 

H. O-ring Defects/Damage? 


Notes / Comments 


Preliminary PFAR(s)? 


Clarification Form(s)? 


Preliminary PFAR Number (s): 


Clarification Form Page No.(s): 


DOC NO. 

TWR-64216 

VOL 

SEC 

PAGE 

B-2 







7A*0&&&€ CORPORATION 
SPACE OPERATIONS 


Motor No.: 360T028 


Assessment Engineer(s)/lnspector(s): ^ . 


Location: 126-Degree Barrier-Booster Bore 


POSTFLIGHT OBSERVATION RECORD (PFOR) B-1 
Leak Check Plug/SII and Port Condition (At Removal) 


Side: Left (A) 


A. Sooted Metal Surfaces? 

B. Soot To or Past O-ring? 

C. Foreign Material? 

D. O-ring Damage (In Groove)? 

E. Heat Affected or Eroded O-ring (In Groove)? 

F. Excessive or No Grease on O-ring? 

G. Excessive Grease on Plug? 

H. Corrosion? 

I. Thread Damage (Visible at Removal)? 


I J ■! 1 1 j, T i - U Mil] 


J. Sooted Metal Surfaces? 

K. Foreign Material? 

L. Excessive Grease? 

M. Corrosion? 

N. Metal Damage? 

O. Heat Affected Metal? 

P. Obstructed Through Hole? 


Notes / Comments 


Preliminary PFAR(s)? 


Clarification Form (s ) ? 


No Preliminary PFAR Number(s): 


No Clarification Form Page No.(s): 


REVISION 

DOC NO. 

TWR-64216 

VOL 


SEC 

PAGE 

B-3 


WNW 





77ic&&o€ CORPORATION 
SPACE OPERATIONS 


Motor No.: 360T028 


Assessment Engineer(s)/lnspector(s): 


Location: 126-Degree Barrier-Booster Bore 


POSTFLIGHT OBSERVATION RECORD (PFOR) B-4 
Leak Check Plug/SII Condition (Detailed) 


Side: Left (A) 




. 0i chn-d<XMmr 


Comment # 


A. Foreign Material Between the O-ring and Plug? 

B. Heat Affected Metal? 

C. Seal Surface/Thread Damage? 


Notes / Comments 


Preliminary PFAR(s)? 


Clarification Form(s)? 


Yes 

•'I Mo 


^ 


IHHSiflH 

Yes 

No 


No Preliminary PFAR Number(s): 


No Clarification Form Page No.(s): 


DOC NO. 

TWR-64216 

VOL 

SEC 

PAGE 

B-4 







CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) B-6 
Small Diameter (Leak Check Plug/SII) O-ring Condition (Detailed) 


Motor No.: 360T028 



Location: 126-Degree Barrier-Booster Bore 


Secondary O-rina Observations: 

A. Heat Affected or Eroded O-ring? 

B. O-ring Defects/Damage? 


Comment # 


Notes / Comments 

^l-) TWO Cca."^ 5 ON O. b . Sere. uff'o 

4- 5 c»^ d&r. Ac. ^4-, J . 


Cut 1 * 1 / -ois" 


'v. frlgrrKo 

Cut **2. 


i^ow/u. Pj 


Preliminary PFAR(s)? 


.Clarification Form(s)? 


Preliminary PFAR Number(s):_ 


Clarification Form Page No.(s): 



REVISION 

DOC NO. 

TWR-64216 \\ 



SEC 

PAGE ^ 




7/VCo/z&€ CORPORATION 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) B-1 
Leak Check Plug/SII and Port Condition (At Removal) 


Motor No.: 360T028 


Assessment Engineer (s)/lnspector(s): 


Location: 18-Degree Sll 


Side: Left (A) 


mm 


Date: ^ ( bEC 2 _ 



J. 


Comment # 


A. Sooted Metal Surfaces? 

B. Soot To or Past O-rlng? 

C. Foreign Material? 

D. O-ring Damage (In Groove)? 

E. Heat Affected or Eroded O-ring (In Groove)? 

F. Excessive or No Grease on O-ring? 

G. Excessive Grease on Sll? 

H. Corrosion? 

I. Thread Damage (Visible at Removal)? 


J. Sooted Metal Surfaces? 

K. Foreign Material? 

L. Excessive Grease? 

M. Corrosion? 

N. Metal Damage? 

O. Heat Affected Metal? 

P. Obstructed Leak Check Through Hole? 


Notes / Comments 





£l~-A 

cX # i s 4 "t» 

' 1 ( 

IaJasL*^ Ia! a \o 


Preliminary PFARfsl? Yes ^ No 

Preliminary PFAR Numberfsl: 




Clarification Form(s)? 


No Clarification Form Page No. (s): 


REVISION 


doc no. TWR-64216 
sic I PAGE 








/ /V40&0& CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) B-4 
Leak Check Plug/SII Condition (Detailed) 


Motor No.: 360T028 


Side: Left (A) 


Assessment Engineer(s)/lnspector(s): ^ . 


1 -i 

Location: 18-Degree Sll 


A. Foreign Material Between the O-ring and Sll? 

B. Heat Affected Metal? 

C. Seal Surface/Thread Damage? 


Notes / Comments 



J. 2 V c 


No, Comment # 

v 


Preliminary PFAR(s)? 


Clarification Form(s)? 


Preliminary PFAR Number(s):_ 


Clarification Form Page No.(s): 


doc no. TWR-64 ; 


PAGE 



■77Uo6o€ CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) B-6 
Small Diameter (Leak Check Plug/SII) O-ring Condition (Detailed) 


Motor No.: 360T028 

Side: Left (A) 

Date: ^ 

Assessment Engineer(s)/lnspector(s): b. bkr-eckk , fiA- bt< 

Hi 

Location: 18-Degree Sll 


J. 


Primary O-rino Obse rvations: 

A. Heat Affected or Eroded O-ring? 

B. O-ring Defects/Damage? 

Secondary O-rlna Observational 

C. Heat Affected or Eroded O-ring? 

D. O-ring Defects/Damage? 


Yes 


No 


Comment # 


Notes / Comments 


r 

r 

r 

F 

r 

r 

r 

r 


Preliminary PFAR(s)? Yes 


Clarification Form(s)? Yes 


/_ 

7 


No 


No 


Preliminary PFAR Number(s): 


Clarification Form Page No.(s): 


DOC NO. 

TWR-64216 

VOL 

SEC 

PAGE 

B-8 


REVISION 




"77VCO 


CORPORATION 


SPACE OPERATIONS 


Motor No.: 360T028 


POSTFLIGHT OBSERVATION RECORD (PFOR) B-1 
Leak Check Plug/SII and Port Condition (At Removal) 


Left (A) 


Location: 198-Degree Sll 


Date: fee 2 



i. 


Observations: 

A. Sooted Metal Surfaces? 

B. Soot To or Past O-ring? 

C. Foreign Material? 

D. O-ring Damage (In Groove)? 

E. Heat Affected or Eroded O-ring (In Groove)? 

F. Excessive or No Grease on O-ring? 

G. Excessive Grease on Sll? 

H. Corrosion? 

I. Thread Damage (Visible at Removal)? 


Comment # 


J. Sooted Metal Surfaces? 

K. Foreign Material? 

L. Excessive Grease? 

M. Corrosion? 

N. Metal Damage? 

O. Heat Affected Metal? 

P. Obstructed Leak Check Through Hole? 


Notes / Comments 


4 -^-* \a-r-J 


[■) 4^1 OyUr/eJbC-4-^e^- -fU S* 


(^/ a c * y -/ 


Preliminary PFAR(s)? 


Clarification Form(s)? 


No Preliminary PFAR Number(s):_ 


No Clarification Form Page No. (s): 


REVISION 


doc no. TWR-64216 

SEC I PAGE 


| VOL 

B-M 


\'\\\^\\\ 





~VAsco&c>€ CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) B-4 
Leak Check Plug/SII Condition (Detailed) 


Motor No.: 360T028 


Side: Left (A) 


Date: £ec- f ^ 


Assessment Engineer(s)/ln8pector(8): Q, U ^ , h fijhJ , 


Location: 198-Degree Sll 


, 7 

. ) • \d*t- s d 


Sll Observations: 

A. Foreign Material Between the O-ring and Sll? 

B. Heat Affected Metal? 

C. Seal Surface/Thread Damage? 


Yes 


No Comment # 


Notes / Comments 


Preliminary PFAR(s)? 

Yes 

^ No 

/. 

Preliminary PFAR Number(s):_ 

Clarification Form(s)? 

Yes 

^ No 

Clarification Form Page No.(s): 


REVISION 


doc no. TWR-64216 vol 
sic PAGE g_ig 






/ A*CO&C>€ CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) B-6 
Small Diameter (Leak Check Plug/SII) O-ring Condition (Detailed) 


Motor No.: 360T028 


Side: Left (A) 


Assessment Engineer(s)/lnspector(s): 


Location: 198-Degree Sll 


Date: <=f Z, 


A. Heat Affected or Eroded O-ring? 

B. O-ring Defects/Damage? 


No Comment # 




C. Heat Affected or Eroded O-ring? 

D. O-ring Defects/Damage? 


Notes / Comments 


Preliminary PFAR(s)? 


Clarification Form(s)? 


Preliminary PFAR Number (s): 


Clarification Form Page No.(s): 


DOC NO. TWR-fyJ 




77t*c0&o€ CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) B-3 
Internal Nozzle Joint Condition 


Side: Left (A) 


Date: i 2J *£/?-**. 


Motor No.: 360T028 


Assessment Engineer(s)/lnspector(s):^ 


Joint: Nose Inlet-to-Flex Bearing-to-Cowl (Joint #2) 


Internal Nozzle Joint Observations: Yep No 

A. Soot To or Past O-rings? v 

B. Heat Affected Metal? — 

C. Foreign Material? t 

D. RTV in Contact With or Past the Primary O-ring? 

E. O-ring Damage (In Groove)? — l— 

F. Heat Affected or Eroded O-rings (In Groove)? V 

G. Excessive or No Grease? _____ •J — 

H. Corrosion? Y 

I. Metal Damage? 2. , 


Notes / Comments 

Q^OO'I hdl / ho /a d/rai 'e iv pri niar,, 

, ) A it r rn i Pom f -P ul / ( a \ r a u m ^ 

&^ry'fQrfru4fa / dt dorroS/'on tn (tl r<Lu /? ) /o r dhcZ. 

@ buurnieh mark ( CaMStd b\j d i'sa6S (Owbly) uJds oo 

) 106 & inlt-k hcu6/nj dcury dM r~ m f-nc £ . 


Preliminary PFAR(s)? 


Clarification Form(s)? 


No Preliminary PFAR Number(s): 


No Clarification Form Page No.(s): 


DOC NO. 

TWR-64216 

VOL 

SEC 

PAGE 

B-12 




'/ /ICO&&& CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) B-5 
Large Diameter (Joint) O-ring Condition (Detailed) 


Motor No.: 360T028 


Side: Left (A) 


Date: 


1&U5J9 A 


Assessment Engineer(s)/lnspector(s): p.GgreaJx-f . //. aVcl^ 


Joint: Nose Inlet-to-Flex Bearing-to-Cowl (Joint #2) 


Primary O-rina Obs ervations: 

A. Heat Affected or Eroded O-ring? 

B. O-ring Damage/Defects? 

Secondary O-rlnq O bservations: 

A. Heat Affected or Eroded O-ring? 

B. O-ring Damage/Defects? 


Yes 


No 

1 / 


\r 




Comment # 


Notes / Comments 



REVISION 

DOC NO. 

TWR-64216 

VOL 


SEC 

PAGE 

B-13 



yA^o&<?€ 


CORPORATION 


SPACE OPERATIONS 


Motor No.: 360T028 


POSTFLIGHT OBSERVATION RECORD (PFOR) B-1 
Leak Check Plug/SII and Port Condition (At Removal) 


Side: Left (A) 



Location: Nose. Inlet-to-Flex Bearing-to-Cowl (Joint #2) 


A. Sooted Metal Surfaces? 

B. Soot To or Past O-ring? 

C. Foreign Material? 

D. O-ring Damage (In Groove)? 

E. Heat Affected or Eroded O-ring (In Groove)? 

F. Excessive or No Grease on O-ring? 

G. Excessive Grease on Plug? 

H. Corrosion? 

I. Thread Damage (Visible at Removal)? 


Comment # 




J. Sooted Metal Surfaces? 

K. Foreign Material? 

L. Excessive Grease? 

M. Corrosion? 

N. Metal Damage? 

O. Heat Affected Metal? 

P. Obstructed Through Hole? 



Notes / Comments 

ock a u9a y -3c2, m-llo 


u n n > n 


■ 07 in- lb 


Preliminary PFAR(s)? Yes 

Clarification Form (s)? Yes 



REVISION 






'77U0&&O& CORPORATION 
SPACE OPERATIONS 


Motor No.: 360T028 


POSTFLIGHT OBSERVATION RECORD (PFOR) B-4 
Leak Check Piug/SII Condition (Detailed) 


Side: Left (A) 


Assessment Engineer(s)/lnspector(s): 


Location: Nose Inlet-to-Flex Bearing-to-Cowl (Joint #2) 


A. Foreign Material Between the O-ring and Plug? 

B. Heat Affected Metal? 

C. Seal Surface/Thread Damage? 


Notes / Comments 


Preliminary PFAR(s)? 


Clarification Form(s)? 



Yes V . No 


Preliminary PFAR Number (s) : 


Clarification Form Page No.(s): 


doc no. TWR-64216 




'77vco& &€ CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) B-6 
Small Diameter (Leak Check Plug/SII) O-ring Condition (Detailed) 


Motor No.: 360T028 


Side: Left (A) 


Date: 




Assessment Engineer(s)/lnspector(g): r& ,< lJI £ M 


Location: Nose Inlet-to-Flex Bearing-to-Cowl (Joint #2) 


Secondary O-rino Observations: 

A. Heat Affected or Eroded O-ring? 

B. O-ring Defects/Damage? 


Yes 


i / 9 

nr 


Comment # 


Notes / Comments 


r 

f 

T 

i 

i 

i 



REVISION 


ooc no. TWR-64216 vol 
sic | PAGE B-16 




J 77icC>&C>€ CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) B-3 
Internal Nozzle Joint Condition 


Side: Left (A) 


Motor No.: 360T028 


Assessment Engineer(s)/lnspector(s):^/^ ^ 


Joint: Nose Inlet-to-Throat (Joint #3) 


A. Soot To or Past O-rings? 

B. Heat Affected Metal? 

C. Foreign Material? 

D. RTV in Contact With or Past the Primary O-ring? 

E. O-ring Damage (In Groove)? 

F. Heat Affected or Eroded O-rings (In Groove)? 

G. Excessive or No Grease? 

H. Corrosion? 

I. Metal Damage? 


Notes / Comments 


Date: /JL-/&, 




Comment # 


(li f 


Preliminary PFAR(s)? 


Clarification Form(s)? 


Preliminary PFAR Number (s):__ 


Clarification Form Page No.(s): 


DOC NO. 

TWR-64216 

VOL 

SEC 

PAGE 

B-17 


REVISION 







CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) B-5 
Large Diameter (Joint) O-ring Condition (Detailed) 


Motor No.: 360T028 


Side: Left (A) 


Assessment Engineer (s) /Inspector(s) : 



Joint: Nose Inlet-to-Throat (Joint #3) 

Primary o-ring Qbsgrvatlpng; 

A. Heat Affected or Eroded O-ring? 

Yes 

No 

l/ 

Comment # 

B. O-ring Damage/Defects? 


t/ 





w. 


I I zni L*] ll i 


A. Heat Affected or Eroded O-ring? 

B. O-ring Damage/Defects? 


Notes / Comments 


Preliminary PFAR(s)? 


Clarification Form(s)? 


/No 


V No 


Preliminary PFAR Number(s):_ 


Clarification Form Page No.(s): 


DOC NO. 

TWR-64216 

VOL 

SEC 

PAGE 

B-18 


REVISION 







V /VCO&&& CORPORATION 
SPACE OPERATIONS 


Motor No.: 360T028 Side: 

Assessment Engineer(s)/lnspector(s): 
Location: Nose Inlet-to-Throat (Joint #3) 


POSTFLIGHT OBSERVATION RECORD (PFOR) B-1 
Leak Check Plug/S II and Port Condition (At Removal) 

f Side: Left (A) Data, 


Date: Jj - 


A. Sooted Metal Surfaces? 

B. Soot To or Past O-ring? 

C. Foreign Material? 

D. O-ring Damage (In Groove)? 

E. Heat Affected or Eroded O-ring (In Groove)? 

F. Excessive or No Grease on O-ring? 

G. Excessive Grease on Plug? 

H. Corrosion? 

!• Thread Damage (Visible at Removal)? 




J. Sooted Metal Surfaces? 

K. Foreign Material? 

L. Excessive Grease? 

M. Corrosion? 

N. Metal Damage? 

O. Heat Affected Metal? 

P. Obstructed Through Hole? 


Comment # 




inni/c 


Preliminary PFAR(s)? 
Clarification Form(s)? 


/No Preliminary PFAR Number(s): _ 


No Clarification Form Page No. (s): 


DOC NO. 

TWR-64216 

VOL 

SEC 

PAGE 

B-19 


REVISION 



77icc>&<>€ CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) B-4 
Leak Check Plug/SII Condition (Detailed) 


Motor No.: 360T028 

Side: Left (A) 

Date: A?-//- 

Assessment Engineer(s)/lnspector(s): 'UQ.nd Pf/jjTPS' h’f jtJ/ko. 4 


Location: Nose Inlet-to-Throat (Joint #3) 


Leak Check Plug Observations: 

A. Foreign Material Between the O-ring and Plug? 

B. Heat Affected Metal? 

C. Seal Surface/Thread Damage? 


Yes 


No 

-X. 




Comment # 

=-r 


Notes / Comments 


Preliminary PFAR(s)? Yes 

Clarification Form (s)? Yes 


i i 

V L No 



r 

r 

r 

f 

i 

i 

i 

i 

1 

1 

Preliminary PFAR Number(s): j 

Clarification Form Page No.(s): — 


DOC NO. 


TWR-64216 I VOL 


REVISION 


SEC 


PAGE 


B-20 




CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) B-6 
Small Diameter (Leak Check Plug/SII) O-ring Condition (Detailed) 


Motor No.: 360T028 

Side: Left (A) 

Date: /Z -/C 9 


1 7 

Location: Nose Inlet-to-Throat (Joint #3) 

7 

Secondary D-rina Observations: 

Yes No/ Comment # 

A. Heat Affected or Eroded O-ring? 

B. O-ring Defects/Damage? 


Notes / Comments 




Preliminary PFAR(s)? 

Yes 

v /No 

Preliminary PFAR Number(s):_ 

Clarification Form(s)? 

Yes _ 

V No 

Clarification Form Page No.(s): 


\, 


REVISION 


doc no. TWR-64216 vol 

sic PAGE g^2 j 









//VC0&O& CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) B-3 
Internal Nozzle Joint Condition 


Side: Left (A) 


Motor No.: 360T028 


Assessment Engineer(s)/lnspector(s): 


Joint: Throat-to-Forward Exit Cone (Joint #4) 


Comment # 


A. Soot To or Past O-rings? 

B. Heat Affected Metal? 

C. Foreign Material? 

D. RTV in Contact With or Past the Primary O-ring? 

E. O-ring Damage (In Groove)? 

F. Heat Affected or Eroded O-rings (In Groove)? 

G. Excessive or No Grease? 

H. Corrosion? 

I. Metal Damage? 


Notes / Comments 


0 R W readied Q~ni/v« biL-fvue-*.^ 57.5 - 

<W J2Y7.5- 3^7 5 ° ' J J 


2) - io- corf OS, OA oWrvied be-Vweew +U 

a»A C ' 5eccruJo*^ *Jo*« 

• ^ C c~ 

b ! tW !T +l " e ? Vv ^' ,c **«* seco«W^ (Wi„ (oo-|p<m+ (oil 

Cwc_o cd. 1 




I 


Preliminary PFAR(s)? 

Yes 

/ 

S No 

Clarification Form(s)? 

Yes 

^ No 


Preliminary PFAR Number(s): 


Clarification Form Page No.(s): 


DOC NO. 

TWR-64216 

VOL 

SEC 

PAGE 

B-22 





CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) B-5 
Large Diameter (Joint) O-ring Condition (Detailed) 


Motor No.: 360T028 


Side: Left (A) 


Date: 




Assessment Engineer(g)/lnspector(s): £> nr ^ ^ ^ 


r 


C < y 1 j U j ^ A LA 


Joint: Throat-to-Forward Exit Cone (Joint #4) 


Primary O-rino Obs ervations: 

A. Heat Affected or Eroded O-ring? 

B. O-ring Damage/Defects? 

Secondary O-rino Obs ervations: 

A. Heat Affected or Eroded O-ring? 

B. O-ring Damage/Defects? 


Yes 


No 


Comment # 




Notes / Comments 


Preliminary PFAR(s)? Yes No Preliminary PFAR Number(s):__ 

Clarification Form(s)? Yes No Clarification Form Page No.(s): 


REVISION 


doc no. TWR-64216 

SEC I PAGf 


I VOL 

B-23 


yA^O^C>€ CORPORATION 


SPACE OPERATIONS 


Motor No.: 360T028 


POSTFLIGHT OBSERVATION RECORD (PFOR) B-1 
Leak Check Plug/SII and Port Condition (At Removal) 


Side: Left (A) 


Assessment Engineer (s) /Inspector (s): 


Location: Throat-to-Forward Exit Cone (Joint #4) 


A. Sooted Metal Surfaces? 

B. Soot To or Past O-ring? 

C. Foreign Material? 

D. O-ring Damage (In Groove)? 

E. Heat Affected or Eroded O-ring (In Groove)? 

F. Excessive or No Grease on O-ring? 

G. Excessive Grease on Plug? 

H. Corrosion? 

I. Thread Damage (Visible at Removal)? 


J. Sooted Metal Surfaces? 

K. Foreign Material? 

L. Excessive Grease? 

M. Corrosion? 

N. Metal Damage? 

O. Heat Affected Metal? 

P. Obstructed Through Hole? 


Notes / Comments 


Comment # 



C-cvfo*} i observe^} 4-tp plo • 

2) MfcAlvvw CX'ffOSiOvt obsev\>£<d i vv \W. WoHowv c£ Vbc. PCr 

Tjco S/nail tf-veas c£ \i6^ Cbuos\ow observed cwv bpoHacc- 


Uv.: ID ik-^loS- 

j i 


Preliminary PFAR(s)? 


Clarification Form(s)? 




Preliminary PFAR Number(s):_ 


Clarification Form Page No. (s): 


doc no. TWR-64216 vol 


REVISION 


SEC 



S/VCO&0& CORPORATION 
SPACE OPERATIONS 


Motor No.: 360T028 | Side: Le ft ( 

Assessment Engineer(s)/ln8pector(s): ^ 

Location: Throat-to-Forward Exit Cone (Joint #4) 


POSTFLIGHT OBSERVATION RECORD (PFOR) B-4 
Leak Check Plug/SII Condition (Detailed) 

1 Side: Left (A) | Date 

— — k ' i — AsJa QsC rrL g 


Leak Check Plug Obse rvations: 

A. Foreign Material Between the O-ring and Plug? 

B. Heat Affected Metal? 

C. Seal Surface/Thread Damage? 


Notes / Comments 


Comment # 


Preliminary PFAR(s)? 
Clarification Form(s)? 


No 


jL No 


Preliminary PFAR Number(s):_ 


Clarification Form Page No.(s): 


REVISION 

DOC NO. 

TWR-64216 

VOL 


SEC 

PA i vf 

B-25 



77Uo£&e CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) B-6 




'77ic&&&€ CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) B-3 
Internal Nozzle Joint Condition 



Notes / Comments 

special issue 3.2.3.1: Wo amcWoos CxMdrt.cess uue.-e cbservoA. Grtas. 

cavort was Ac>*Uiv\ai , 


i) Riv/ reached ^ke f>a*vuu* Q-Vi.m be Wen >(ecT a»x c l 


76- iS. 

A'l x . . 


2) Cug^'oa oh^ £ ne d ov\ oAa 


A ul ^ < e« ct: . E 


V A-ier rVA I'i'ltVA't' 



'-0 shaviA^s ujev€ obsswed da severa) cA -Vhe hefts 

Aleto-' Shew, a as wjere Wi d Aouwwbs -iUe oA bcH 

ne6.r A he ta ^ 1 6 K paAdv 


Preliminary PFAR(s)? 


Clarification Form(s)? 


Preliminary PFAR Number(s):_ 


Clarification Form Page No.(s): 


DOC NO. 

TWR-64216 

1 VOL 

SEC 

PAGE 

b-27 


'/A*OC>&o€ CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) B-5 
Large Diameter (Joint) O-ring Condition (Detailed) 


Motor No.: 360T028 


Side: Left (A) 


Assessment Engineer (s) /inspector (s) : 


Joint: Aft End Ring-to-Fixed Housing (Joint #5) 


A. Heat Affected or Eroded O-ring? 

B. O-ring Damage/Defects? 


Date: /Q -/5 - 


Comment # 




A. Heat Affected or Eroded O-ring? 

B. O-ring Damage/Defects? 


Notes / Comments 


Special Issue 3.2.3.1: CcWll+lOWS iX^'e cbSefvxd 

Grease app iica^iovt . 


Preliminary PFAR(s)? Yes 

Clarification Form(s)? Yes 




Clarification Form Page No.(s): 


REVISION 


doc no. TWR-64216 

sic I PAGE 


B-28 





“/ /VC0&&€ CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) B-1 
Leak Check Plug/SII and Port Condition (At Removal) 


Motor No.: 360T028 

Side: Left (A) 

Date: / £ -/5 - 

Assessment Englneer(s)/ln8pector(8): L y A^L ti 

vi £ v {XA \j i c #t 

Location: Aft End Ring-to-Fixed Housing (Joint #5) 


Leak Check Plua Observations: 

Yes No Comment # 

A. Sooted Metal Surfaces? 


✓ 

B. Soot To or Past O-ring? 



C. Foreign Material? 


/ 

D. O-ring Damage (In Groove)? 


E. Heat Affected or Eroded O-ring (In Groove)? 

y 

F. Excessive or No Grease on 

O-ring? 

j 

G. Excessive Grease on Plug? 


/ 

H. Corrosion? 


/ 

1. Thread Damage (Visible at Removal)? 

. / 

U — 

Leak Check Port Observations: 



J. Sooted Metal Surfaces? 


y 

K. Foreign Material? 


•./ - 

L. Excessive Grease? 



M. Corrosion? 



N. Metal Damage? 


■ V./ 

O. Heat Affected Metal? 


V 

P. Obstructed Through Hole? 

— 

— i4- 

Notes / Comments 



\ti - 

tyO 'in- lbs 


o> \ j 1 

1 o i ^ < 

- 1 5 

• 

Preliminarv PFAR(s)? Yes 

. -J No Preliminarv PFAR Number(s): 






Clarification Form(s)? Yes v No Clarification Form Page No.(s): 


DOC NO. 

TWR-64216 

VOL 

SEC 

PAGE 

B-29 


REVISION 




77vco&o€ CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) B-4 
Leak Check Plug/SII Condition (Detailed) 


Motor No.: 360T028 


Side: Left (A) 


Assessment Engineer(s)/lnspector(s): 


Location: Aft End Ring-to-Fixed Housing (Joint #5) 


A. Foreign Material Between the O-ring and Plug? 

B. Heat Affected Metal? 

C. Seal Surface/Thread Damage? 




Comment # 



Preliminary PFAR(s)? Yes 

Clarification Form (s)? Yes 


v/ No 
v/ No 


Preliminary PFAR Number(s):_ 
Clarification Form Page No.(s): 


REVISION 


doc no. TWR-64216 vol 
^ PAGE B-30 







'77kcoXz&€ 


CORPORATION 


SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) B-6 
Small Diameter (Leak Check Plug/SII) O-ring Condition (Detailed) 


Motor No.: 360T028 


Side: Left (A) 


Assessment Engineer(s)/lnspector(s): 


Location: Aft End Ring-to-Fixed Housing (Joint #5) 


A. Heat Affected or Eroded O-ring? 

B. O-ring Defects/Damage? 


Notes / Comments 



Comment # 


Preliminary PFAR(s)? 


Clarification Form(s)? 


No Preliminary PFAR Number(s): 


-U 


No Clarification Form Page No.(s): 


doc no. TWR-64216 voi 


REVISION 







CORPORATION 
SPACE OPERATIONS 

POSTFLIGHT OBSERVATION RECORD (PFOR) B-8 
Packing With Retainer Condition (Detailed) 


Motor No.: 360T028 


Side: Left (A) 


Assessment Engineer(s)/lnspector(s): 


Joint: 


Aft End Ring-to-Fixed Housing (Joint #5) 


A. Heat Affected or Eroded Seal or Retainer? 

B. Seal or Retainer Damage/Defects? 

C. Corrosion? 


Notes / Comments 


Comment # 


) A" 79- pa.ttJOi'wp ujiH' roomers bad 9\jj>iccx I d t h ty_ |" 


da m a ( j t ^ 9U * ruhb ts se a. I . 


r 


Preliminary PFAR(s)? 

Yes 

V No 

Preliminary PFAR Number(s):_ 

Clarification Form(s)? 

Yes 

y no 

Clarification Form Page No.(s): 


REVISION 


doc no. TWR-64216 vol 
US Tpage b _ 32 






CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) B-9 
Case Factory Joint Condition 










J 77ic0&&€ CORPORATION 
SPACE OPERATIONS 



(f 


POSTFLIGHT OBSERVATION RECORD (PFOR) B-9 
Case Factory Joint Condition 


Motor No.: 360T028 

Side: Left (A) 

Date: 

Assessment Engineer(s)/lnspector(s): U. ZA0EN1RA 


Factory Joint: Forward 




Case Factory Joint Observations; 

A. Heat Affected or Eroded Joint O-ring? 

B. Heavy Corrosion in Joint? 

C. Heavy Corrosion in Leak Check Port? 

Note: Heavy corrosion is defined as corrosion that causes pitting. It may be necessary to remove 

corrosion to determine if pitting has occurred; however, care should be taken not to damage the 
hardware. A cloth dampened with solvent or green Scotch-Brite® pads may be used to remove 
the corrosion. Corrosion removal is to be done in a circumferential direction only. 

Notes / Comments 


Yes No Comment # 



-is —±L 

-4— 




OttAZ ;4 






£>*>00073 


Preliminary PFAR(s)? Yes 


Clarification Form(s)? Yes 




Preliminary PFAR Number(s): 


Clarification Form Page No. (s): 


DOC NO. 

TWR-64216 

VOL 

SEC 

PAGE 

B -34 


REVISION 










/ /z^0&0& CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) B-9 
Case Factory Joint Condition 


Motor No.: 360T028 


Side: Left (A) 


Dat e: 


Assessment Engineer(s)/lnspector(s): $ 


Factory Joint: Forward Center 


Case Fa ctory Joint Observations: 

A. Heat Affected or Eroded Joint O-ring? 

B. Heavy Corrosion in Joint? 

C. Heavy Corrosion in Leak Check Port? 


Yes 


No 

L/ 


Comment # 


Note: Heavy corrosion is defined as corrosion that causes pitting. It may be necessary to remove 

corrosion to determine if pitting has occurred; however, care should be taken not to damage the 
hardware. A cloth dampened with solvent or green Scotch-Brite® pads may be used to remove 
the corrosion. Corrosion removal is to be done in a circumferential direction only. 

Notes / Comments 



REVISION 




77Uc^o€ CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) B-9 
Case Factory Joint Condition 


Motor No.: 360T028 


Side: Left (A) 


Date: 


Assessment Engineer(s)/lnspector(s): 


Factory Joint: Aft Center 


9J&0A/ 



Comment # 


A. Heat Affected or Eroded Joint O-ring? — 

B. Heavy Corrosion in Joint? — - 

C. Heavy Corrosion in Leak Check Port? 

Note: Heavy corrosion is defined as corrosion that causes pitting. It may be necessary to remove 

corrosion to determine if pitting has occurred; however, care should be taken not to damage the 
hardware. A cloth dampened with solvent or green Scotch-Brite® pads may be used to remove 
the corrosion. Corrosion removal Is to be done in a circumferential direction only. 


Notes / Comments 


Preliminary PFAR(s)? 


Clarification Form(s)? 


Preliminary PFAR Number(s):_ 


Clarification Form Page No.(s) 



no. TWR-64216 vol 


REVISION 



7 CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) B-9 
Case Factory Joint Condition 


Motor No.: 360T028 Side: Left (A) 

Assessment Engineer(s)/lnspector(s): £ . 

Factory Joint: ET Attach/Stiffener 


'-OZ-95 


>caJ7 J 


Yes No Comment # 

A. Heat Affected or Eroded Joint O-ring? / 

B. Heavy Corrosion in Joint? ~ 

C. Heavy Corrosion in Leak Check Port? ✓ 

Note: Heavy corrosion is defined as corrosion that causes pitting. It may be necessary to remove 

corrosion to determine if pitting has occurred; however, care should be taken not to damage the 
hardware. A cloth dampened with solvent or green Scotch-Brite® pads may be used to remove 
the corrosion. Corrosion removal is to be done in a circumferential direction only. 


Notes / Comments 




Preliminary PFAR(s)? Yes S_ No Preliminary PFAR Number(s) : htl* 

Clarification Form (s)? Yes No Clarification Form Page No. Is): 



'77ic0&o€ CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) B-9 
Cass Factory Joint Condition 


Motor No.: 360T028 


Assessment Engineer (s) /Inspector (s): 


Factory Joint: Stiffener/Stiffener 


Side: Left (A) 




z-?z 


Comment # 


A. Heat Affected or Eroded Joint O-ring? — — — 

B. Heavy Corrosion in Joint? — — 

C. Heavy Corrosion in Leak Check Port? - *— ■ — 

Note: Heavy corrosion is defined as corrosion that causes pitting. It may be necessary to remove 

corrosion to determine if pitting has occurred; however, care should be taken not to damage the 
hardware. A cloth dampened with solvent or green Scotch-Brlte® pads may be used to remove 
the corrosion. Corrosion removal is to be done in a circumferential direction only. 


Notes / Comments 


A 


Preliminary PFAR(s)? 


Clarification Form(s)? 


Yet S' No Preliminary PFAR Number(s): 


Yes S No Clarification Form Page No. (s): 


X//U 


WM- 



DOC NO. 
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*77u£o&o€ corporation 

SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) B-9 
Case Factory Joint Condition 


Motor No.: 360T028 


Assessment Engineer(s)/ lnspector(s): 
Factory Joint: Aft Dome 


Side: Left (A) 

• Q£c>uJ a/ 


Date: 


Case Factory Joint Ob servations; 

A. Heat Affected or Eroded Joint O-ring? 

B. Heavy Corrosion in Joint? 

C. Heavy Corrosion in Leak Check Port? 


Yes 


Comment # 




o e: Heavy corrosion is defined as corrosion that causes pitting. It may be necessary to remove 

corrosion to determine If pitting ha. occurred; however, care should be taken not to damage the 
ar ware. A cloth dampened with solvent or green Scotch-Brite® pads may be used to remove 
the corrosion. Corrosion removal is to be done in a circumferential direction only. 


Notes / Comments 




'0*J& 


Preliminary PFAR(s)? 
Clarification Form(s)? 




No Preliminary PFAR Number(s):. 


ttU 


S' No 


Clarification Form Page No.(s): 


REVISION 


DOC NO. 

sic 


TWR-64216 


VOL 


Pa nr 
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'77Uo££>€ CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) B-10 
Case Y-Joint Condition 



Preliminary PFAR(s)? 
Clarification Form(s)? 


No Clarification Form Page No.(s): 


doc no. TWR-64216 Ivol 


REVISION 


SEC 


PAGE 


B-40 


TTUoitoe CORPORATION 

SPACE OPERATIONS 

POSTFLIGHT OBSERVATION RECORD (PFOR) B-10 
Case Y-Joint Condition 

Motor No.: 360T028 Side: Left (A) Date: 


Assessment Engineer (s)/lnspector(s): 

» 



Y-Joint: Aft Dome 




Case Y-Joint Observations: 

Yes 

No 

Comment # 

A. Corrosion? 





Notes / Comments 
Special Issue 3. 2. 1.1 


Preliminary PFAR(s)? 


Yes 


No Preliminary PFAR Number(s):. 


Clarification Form(s)? 


Yes 


No Clarification Form Page No.(s): 


REVISION . 


doc no. TWR-64216 vol 


sec 


PAGE 


B-4 1 







'77ico&o€ CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) B-2 
S&A Device (Barrier-Booster and Environmental Seal Regions) Condition 


Motor No.: 360T028 

Side: Right (B) 

1 

Date: Buc~ "2_ f 

WSSSSmmmESSiSMS^SMSMSaS^mll^^^^BmmSml^m 

✓ i-}- / UrcJ t 

WBSBUKk 

i r ■ ■ ■ f 

Barrier-Booster Bore and Rotor Observations: Yes No 

A. Heat Affected or Eroded O-ring (In Groove)? p 

? — . 

Comment # 

B. Soot To or Past O-rings? 


y 


C. Heat Affected Metal? 


/ 


D. O-ring Damage (In Groove)? 

y 


E. Metal Damage? 

V/* 

/ 

F. Excessive or No Grease? 


y 


G. Corrosion? 


y 


H. Foreign Material? 


y 

- 

1. Teflon Retainer Damage? 


y 


Environmental Seal Region Observations: 

J. Environmental O-ring Assembly Damage (Visible 
Without Magnification)? 

y 

- 

K. Foreign Material? 


y 



Notes / Comments 


/. /M/fterr' £-ftuO SlAAJZtl cftR-^S J on -filvJ -f'Uretu.el 

0-f Sccfl He? P/ h &gJ~o. i H e. k* ^ /4"rn* . Sh^cti/ & tvi’t-la-'l sAa 

/ yi S&£r‘Jy /■>• rcl-cu"*- CG-p. 

r 

r 

r 

r 

r 

Preliminary PFAR(s)? ^ Yes No Preliminary PFAR Number(s): &3(L~Q S p 

Clarification Form(s)? Yes No Clarification Form Page No.(s): 


doc no. TWR-64216 vol 

REVISION , 


SEC 


PAGE 


B-42 









7A*CO&o€ CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) B-7 
S&A Rotor Shaft O-ring Condition (Detailed) 


Motor No.: 360T028 


Assessment En g ineer(s)/lnspector(s): / v ^ m / } 

Location: S&A Device Barrier-Booster Rotor Shaft 


> l ^ 2 _ 


'IaclL ^ l J^±U^ 


A. Heat Affected or Eroded O-ring? 

B. O-ring Defects/Damage? 


No Comment # 

/ 




C. Heat Affected or Eroded O-ring? 

D. O-ring Defects/Damage? 




E. Heat Affected or Eroded O-ring? 

F. O-ring Defects/Damage? 

Aft Sec ondary O-ring Observations: 

G. Heat Affected or Eroded O-ring? 

H. O-ring Defects/Damage? 


Notes / Comments 


Preliminary PFAR(s)? 


No Preliminary PFAR Number(s): 


Clarification Form(s)? 

Yes 

y no 

Clarification Form Page No. (s): 

REVISION 



doc no. TWR-64216 



'77vC0&o€ CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) B-1 


Leak Check Plug/SII and Port Condition (At Removal) 


Motor No.: 360T028 

Side: 

Right (B) 

Date: ^ t £)EZ- 7 2~ 

Assessment Engineer(s)/lnspector(s): ^ 

fy ■ b. J 

Lz± 6uiLJ LJ±jk ; 


Location: 126-Degree Barrier-Booster Bore 


Leak Check Ptuo Obse rvations; 

A. Sooted Metal Surfaces? 

B. Soot To or Past O-ring? 

C. Foreign Material? 

D. O-ring Damage (In Groove)? 

E. Heat Affected or Eroded O-ring (In Groove)? 

F. Excessive or No Grease on O-ring? 

G. Excessive Grease on Plug? 

H. Corrosion? 

I. Thread Damage (Visible at Removal)? 

Leak Check Port Observations; 

J. Sooted Metal Surfaces? 

K. Foreign Material? 

L. Excessive Grease? 

M. Corrosion? 

N. Metal Damage? 

O. Heat Affected Metal? 

P. Obstructed Through Hole? 


Notes / Comments 


Yes No 

/ 

" " ✓ 

/ 

_Z. 

_jL 

/ 

✓ 

__ / 

/ 


/ 

Z 


z 

z 






Comment # J 

— r 
= r 
— ~ r 

r 

r 

== r 

: r 

r 

r 

i 

i 

i 


Preliminary PFAR(s)? Yes Z No Preliminary PFAR Number (s): - ] 

Clarification Form (s)? Yes Z No Clarification Form Page No. (s): 
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*77icO&&€ CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) B-4 
Leak Check Plug/SII Condition (Detailed) 


Motor No.: 360T028 


Side: Right (B) 


Date: p.i Otc_ <fz_ 


Asses sment Englnaer(8)/ln>p«ctor(s): ^ ^ 

Location: 126-Degree Barrier-Booster Bore 


4^ T: LlLJja 


Leak Check Pluo Observations: 

A. Foreign Material Between the O-ring and Plug? 

B. Heat Affected Metal? 

C. Seal Surface/Thread Damage? 


Yes 


No 


Comment # 


Notes / Comments 


Preliminary PFAR(s)? Yes No Preliminary PFAR Number(s) : _ 

Clarification Form(s)? Yes No Clarification Form Page No.(s): 


REVISION 

DOC NO. 

TWR-64216 

VOL 


SEC 

PAGE 

B-45 





7/VC&&&& CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) B-6 
Small Diameter (Leak Check Plug/SII) O-ring Condition (Detailed) 


Motor No.: 360T028 


Side: Right (B) 


Date: 2. 1 P**. 


Assessment Engineer(«)/lnapector(8): (9. ft tj £f\, O . GfRtclyT, FL l i$a>^ , C. T/ryle-^, S' $ 

Location: 126-Degree Barrier-Booster Bore 


Secondary O-rino O bservations: 

A. Heat Affected or Eroded O-ring? 

B. O-ring Defects/Damage? 


Yes 


No 


jL. 


Comment # 


# i 


Notes / Comments 

F **<• ffs cbs-erV 

^e-e -eps Ur**** * r A o/ fi~rr-f,'cfT7^^ 


tcftl c-f TU* e- 



Preliminary PFAR(s)? tL Yea No 

Clarification Form (s)? Yes — f/_Ho 


■—> /• 

Preliminary PFAR Numberfst: - 


Clarification Form Page No.(s): 



doc no. TWR-64216 |voi- 
sic | PAQE B-46 
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J/VCO&&& CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) B-1 
Leak Check Plug/SII and Por t Condition (At Removal) 

Motor No.; 360T028 | Side: Right (B) | Date; 

Assessment Eng ineer(s)/lnspector(s): /. If . k / ,1.1 % , f # 

Location: 18-Degree Sll ; 


Date: £1 (kc. 


A. Sooted Metal Surfaces? Comment # 

B. Soot To or Past O-ring? — 

C. Foreign Material? ~p — — — 

D. O-ring Damage (In Groove)? ~7 — 

E. Heat Affected or Eroded O-ring (In Groove)? t / ' 

F. Excessive or No Grease on O-ring? 

G. Excessive Grease on Sll? “ — 

H. Corrosion? — 

I. Thread Damage (Visible at Removal)? ^ — 

Sll Port Observations; 

J. Sooted Metal Surfaces? ^ 

K. Foreign Material? — 

L. Excessive Grease? — 

M. Corrosion? ~ — — 

N. Metal Damage? ~p~ — 

O. Heat Affected Metal? “T - 

P. Obstructed Leak Check Through Hole? ~7 


Notes / Comments 

^ P ^ *' <-> A> /r/'M'*-**' pYThi/rrn C «« ^ <vi( S*ir\ ffiiV-f/Tc-*. ^ jr t f 

J of U * S< i r ^ A JJ ff S l t'r * l */. 


Preliminary PFAR(s)? 

Yes 

_ No 

Clarification Form(s)? 

Yes 

\S No 


Preliminary PFAR Number(s):_ 


Clarification Form Page No.(s): 


REVISION 

DOC NO. 
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SEC 
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77vco&&€ corporation 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) B-4 



Preliminary PFAR( s)? Yes No Preliminary PFAR Number(s): 

Clarification Form(s)? Yaa ^ No Clarification Form Pago No. (a): 

doc no. TWR-64216 [vol 


REVISION 


SEC 


PAGE 
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'/A*co&c>€ CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) B-6 
Small Diameter (Leak Check Plug/SII) O-ring Condition (Detailed) 


Motor No.: 360T028 


Side: Right (B) 


Date: j) , 


- Vi- i - Wl !■ T -T 1 1 m -T»T* 




Location: 18-Degree Sll 


Primary Q-rino Observations: 

A. Heat Affected or Eroded O-ring? 

B. O-ring Defects/Damage? 


Comment # 


Secondary O-ring Observations: 

C. Heat Affected or Eroded O-ring? 

D. O-ring Defects/Damage? 


Notes / Comments 


Preliminary PFAR(s)? 


Clarification Form(s)? 


Preliminary PFAR Number(s): 


Clarification Form Page No.(s): 



REVISION 

DOC NO. 

TWR-64216 

VOL 

— 


SEC 

PAGE 
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7A*oe>&o£ CORPORATION 
SPACE OPERATIONS 

POSTFLIGHT OBSERVATION RECORD (PFOR) B-1 
Leak Check Plug/SII and Port Condition (At Removal) 


Motor No.: 360T028 Side: 

Assessment Engineer(s)/lnspector(s): f4. 

Location: 198-Degree Sll 


Right (B) 



A. Sooted Metal Surfaces? 


✓ 


B. Soot To or Past O-ring? 

C. Foreign Material? 

D. O-ring Damage (In Groove)? 

E. Heat Affected or Eroded O-ring (In Groove)? 

F. Excessive or No Grease on O-ring? 

G. Excessive Grease on Sli? 

H. Corrosion? 

I. Thread Damage (Visible at Removal)? 




J. Sooted Metal Surfaces? 

K. Foreign Material? 

L. Excessive Grease? 


M. Corrosion? 

N. Metal Damage? 

O. Heat Affected Metal? 

P. Obstructed Leak Check Through Hole? 

Notes / Comments 


Z. r ~C ff ! 5»//r A'jt twr*j y* tw+i* 

9 ri>r»3 fs o)n* f* 



/rrjz A 

jV * / - 



S + f *i rGfl c e 


Preliminary PFAR(s)? 

Yes 

S' No 

Preliminary PFAR Number (s):_ 

Clarification Form(s)? 

Yes 

S No 

Clarification Form Page No.(s): 


REVISION 


doc no. TWR-b4216 
sic I PAGE 
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J 77t*£o&C>€ CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) B-4 
Leak Check Plug/SII Condition (Detailed) 



Preliminary PFAR(s)? 
Clarification Form(s)? 


Preliminary PFAR Number (s): 
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V7Uo/u?€ CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) B-6 
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SEC 


'/l^O&o£ CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) B -3 
Interna l Nozzle Joint Condition 

_M o»orNo, 360T028 f Side: Right (B) |pate=/J/,~ 

Assessment Engineer(s)/lnspector(s):'7) ~ ~T^ LLj ^ 

Joint: Nose Inlet-to-Flex Bearing-to -Cowl (Joint #2) * ^ 

Interne! Nozzle Joint Observations- """ 

A. Soot To or Past O-rings? Comm 

B. Heat Affected Metal? — ^ ^ - QA 

I C. Foreign Material? — 7 — 

D. RTV in Contact With or Past the Primary O-ring? ~~/ m 

E. O-ring Damage (In Groove)? " ~7 

F. Heat Affected or Eroded O-rings (In Groove)? 

G. Excessive or No Grease? — ? - 

H. Corrosion? - 

I. Metal Damage? — — — ^ 

Notes / Comments 

™ 90 -/ 25 ° 


Preliminary PFAR(s)? 
Clarification Form(s)? 


Preliminary PFAR Number(s):_ 
Clarification Form Page No.(s): 
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V7Uc^o€ CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) B-5 
Large Diameter (Joint) O-ring Co ndition (Detailed) 



Primary O -rinq Observations] 

A. Heat Affected or Eroded O-ring? 

B. O-ring Damage/Defects? 

Secondary O-rino O bservations: 

A. Heat Affected or Eroded O-ring? 

B. O-ring Damage/Defects? 


Notes I Comments 
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SEC 


" 7 . CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) B-1 
Leak Check Plug/SII an d Port Condition (At Removal) 

Motor No.: 360T028 J Side: Right (B) | p a | e . 

^Ass essment Englneer(s)/lnspector(s):"7^ ro^.h\4- H ^ U 

Location: Nose Inlet-to-Flex Bearing-to-Cowl (Joint #2) 


Date-' )&, 


A. Sooted Metal Surfaces? 

B. Soot To or Past O-ring? 

C. Foreign Material? 

D. O-ring Damage (In Groove)? 

E. Heat Affected or Eroded O-ring (In Groove)? 

F. Excessive or No Grease on O-ring? 

G. Excessive Grease on Plug? 

H. Corrosion? 

I. Thread Damage (Visible at Removal)? 


Comment # 



J. Sooted Metal Surfaces? 

K. Foreign Material? 

L. Excessive Grease? 

M. Corrosion? 

N. Metal Damage? 

O. Heat Affected Metal? 

P. Obstructed Through Hole? 


Notes / Comments 

oJa y- 'S % juw-Jb 
Ku.nm n<i / 7 - /£ 
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Clarification Form(s)? 
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77ucc>&o€ corporation 

SPACE OPERATIONS 

POSTFLIGHT OBSERVATION RECORD (PFOR) B-4 


Leak Check Plug/SII Condition (Detailed) 



A. Foreign Material Between the O-rlng and Plug? 

B. Heat Affected Metal? 

C. Seal Surface/Thread Damage? 
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POSTFLIGHT OBSERVATION RECORD (PFOR) B-6 
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'77i£o&o€ CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) B-3 
Internal Nozzle Joint Condition 


Motor No.: 360T028 \ Side; Right (B) 

Asse ssment Englneer(<)/lnspector(t)fj)/ Q ni2 j3_0^er h-t 
Joint: Nose Inlet-to-Throat (Joint #3) 

Internal No »i« Joint Observations: 

A. Soot To or Past O-rings? 

B. Heat Affected Metal? 

C. Foreign Material? 

D. RTV in Contact With or Past the Primary O-ring? 

E. O-ring Damage (In Groove)? 

F. Heat Affected or Eroded O-rings (In Groove)? 

G. Excessive or No Grease? 

H. Corrosion? 

I. Metal Damage? 

Notes / Comments 


/ rAiJu uurn CorrO&frA /nJ^na 

C)U 54 inkt £ond ) 


Date: \J>Woiqjk 


Yes 


Comment # 
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POSTFLIGHT OBSERVATION RECORD (PFOR) B-5 
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~//vco&£>€ CORPORATION 
SPACE OPERATIONS 


Motor No.: 360T028 


Assessment Engineer(s)/lnspector(s): 


Location: Nose Inlet-to-Throat (Joint #3) 


A. Sooted Metal Surfaces? 

B. Soot To or Past O-ring? 

C. Foreign Material? 

D. O-ring Damage (In Groove)? 

E. Heat Affected or Eroded O-ring (in Groove)? 

F. Excessive or No Grease on O-ring? 

G. Excessive Grease on Plug? 

H. Corrosion? 

I. Thread Damage (Visible at Removal)? 


POSTFLIGHT OBSERVATION RECORD (PFOR) B-1 
Leak Check Plug/SII and Port Condition (At Removal) 

Date: /J //(, JQ 


Side: Right (B) 


Comment # 





J. Sooted Metal Surfaces? 

K. Foreign Material? 

L. Excessive Grease? 

M. Corrosion? 

N. Metal Damage? 

O. Heat Affected Metal? 

P. Obstructed Through Hole? 


Notes / Comments 
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S/l4o/u>€ corporation 

SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) B-4 


Leak Check Plug/SII Condition (Detailed) 



A. Foreign Material Between the O-ring and Plug? 

B. Heat Affected Metal? 


C. Seal Surface/Thread Damage? 





J 77ic&&e>€ CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) B-6 
Small Diameter (Leak Check Plug/SII) O-rlng Condition (Detailed) 
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CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) B-3 
Internal Nozzle Joint Condition 


Motor No.: 360T028 



Joint: Throat-to-Forward Exit Cone (Joint #4) 


Internal Nozzle Joint O bservations: 

A. Soot To or Past O-rings? 

B. Heat Affected Metal? 

C. Foreign Material? 

D. RTV in Contact With or Past the Primary O-ring? 

E. O-ring Damage (In Groove)? 

F. Heat Affected or Eroded O-rings (In Groove)? 

G. Excessive or No Grease? 

H. Corrosion? 

I. Metal Damage? 


Notes / Comments 

RTvJ recuJk^A Vw 


Comment # 
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//UCO&&& CORPORATION 


SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) B-5 
Large Diameter (Joint) O-ring Condition (Detailed) 


Motor No.: 360T028 


Assessment Engineer (s) /Inspector (s) : 


Joint: Throat-to-Forward Exit Cone (Joint #4) 


A. Heat Affected or Eroded O-ring? 

B. O-ring Damage/Defects? 


A. Heat Affected or Eroded O-ring? 

B. O-ring Damage/Defects? 


Notes / Comments 



Comment # 
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7 7Uo6o£ CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) B-1 
Leak Check Plug/SII and Port Condition (At Removal) 


Motor No.: 360T028 

Side: Right (B) 

Date: 

/9--/S- 

c ) 9- 

Assessment Engineer(s) /inspector (s): /^ock-y 

(S>0V<A0 ^ H v, 

Ma,, / 


T 1 

Location: Throat-to-Forward Exit Cone (Joint #4) 





Leak Check Pluo Observations: 
A. Sooted Metal Surfaces? 


Yes 

No 

Comment # 

B. Soot To or Past O-ring? 





C. Foreign Material? 



J 


D. O-ring Damage (In Groove)? 




E. Heat Affected or Eroded O-ring (In Groove)? 


[S 


F. Excessive or No Grease on O-ring? 


\y 


G. Excessive Grease on Plug? 



1/ 


H. Corrosion? 



i y 


1. Thread Damage (Visible at Removal)? 


\y 


Leak Check Port Observations: 
J. Sooted Metal Surfaces? 





K. Foreign Material? 





L. Excessive Grease? 





M. Corrosion? 





N. Metal Damage? 





O. Heat Affected Metal? 



i/ 


P. Obstructed Through Hole? 



- 








Notes / Comments 
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'77t>C0&&€ CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) B-4 
Leak Check Plug/SII Condition (Detailed) 



Motor No.: 360T028 


Assessment Engineer (s) /Inspector (s) : 


Location: Throat-to-Forward Exit Cone (Joint #4) 


Comment # 


A. Foreign Material Between the O-ring and Plug? 




Clarification Form(s)? 


Yes No 


Yes No 


Preliminary PFAR Number (s):_ 
Clarification Form Page No.(s): 
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'7jico£o€ CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) B-6 


Small Diameter (Leak Check Plug/SII) O-rfng Condition (Detailed) 


Motor No.: 360T028 

Side: Right (B) 


Date: 

r*-/s- 


Assessment Engineer(s)/lnspector(s): k ^ A* 1 

GlOrAo* 

1*4* -e * * 



1 1 ' 1 " " 1 n 

Location: Throat-to-Forward Exit Cone (Joint #4) 

Secondary O-rino Observations: 



Yes 

No 

Comment # 

I A. Heat Affected or Eroded O-ring? 



\S 


B. O-ring Defects/Damage? 


- 

— 

y 



Notes / Comments 
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-77Uoi(so€ CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) B-3 
Internal Nozzle Joint Condition 


Motor No.: 360T028 Side: Right (B) 

Date: 

12-i 

/5- 9.»- 

Assessment Engineer(s)/lnspector(s): AsU Artr/Uu 

•fher r 



Joint: Aft End Ring-to-Fixed Housing (Joint #5) 

l J 



Internal Nozzle Joint Observations: 

A. Soot To or Past O-rings? 

B. Heat Affected Metal? 

C. Foreign Material? 

D. RTV in Contact With or Past the Primary O-ring? 

E. O-ring Damage (In Groove)? 

F. Heat Affected or Eroded O-rings (In Groove)? 

G. Excessive or No Grease? 

H. Corrosion? 

I. Metal Damage? 

Yes 

No 

l/ 

Comment # 


1/ 
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V 
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Notes / Comments 
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77lCO&o€ CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) B-5 
Large Diameter (Joint) O-ring Condition (Detailed) 


Motor No.: 360T028 

Side: Right (B) 

Date: /*>- /£ - 9,9- 

Assessment Engineer(s)/lnspector(s): CyOv-rl/>* / 

-ly-es j hZiA-l 

Joint: Aft End Ring-to-Fixed Housing (Joint # 5) 


Primary O-rino Observations: 

Yes No Comment # 

A. Heat Affected or Eroded O-ring? 



B. O-ring Damage/Defects? 

— 

xZ- 




A. Heat Affected or Eroded O-ring? 

B. O-ring Damage/Defects? 

— 

— 


Notes / Comments 
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Clarification Form(s)? Yes V No Clarification Form Page No.(s): 
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CORPORATION 


SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) B-1 
Leak Check Plug/SII and Port Condition (At Removal) 


Motor No.: 360T028 


Side: Right (B) 


Assessment Engineer(s)/lnspector(s): 


i 

Location: Aft End Ring-to*Fixed Housing (Joint #5) 


A. Sooted Metal Surfaces? 

B. Soot To or Past O-ring? 

C. Foreign Material? 

D. O-ring Damage (in Groove)? 

E. Heat Affected or Eroded O-ring (in Groove)? 

F. Excessive or No Grease on O-ring? 

G. Excessive Grease on Plug? 

H. Corrosion? 

I. Thread Damage (Visible at Removal)? 


Comment # 


J. Sooted Metal Surfaces? 

K. Foreign Material? 

L. Excessive Grease? 

M. Corrosion? 

N. Metal Damage? 

O. Heat Affected Metal? 

P. Obstructed Through Hole? 


Notes / Comments 



Rovna \brajt - iD 

^ 1 


Preliminary PFAR(s)? 


Clarification Form(s)? 


No Preliminary PFAR Number(s): . 


Yes \L No Clarification Form Page No. (s): 
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*77vCC>Xx>€ CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) B-4 


Leak Check Plug/SII Condition (Detailed) 


Motor No.: 360T028 Side: Right (B) 

Date: 

Assessment Engineer(s)/lnspector(s): 

KfL^l 

Location: Aft End Ring-to-Fixed Housing (Joint #5) 


Leak Check Plug Observations: 

A. Foreign Material Between the O-ring and Plug? 

B. Heat Affected Metal? 

C. Seal Surface/Thread Damage? 

Yes No Comment # 

_y 
— */ 

Notes / Comments 


Preliminary PFAR(s)? Yes )/__ No Preliminary PFAR Number (s): _ 

Clarification Form (s)? Yes No Clarification Form Page No. (s): 
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'77ic&& CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) B-6 
Small Diameter (Leak Check Plug/SII) O-ring Condition (Detailed) 


Motor No.: 360T028 Side: Right (B) 

■■H29I 


Assessment Engineer (a) /ln8pector (a) : RocJc.^ /Ul, 

, KoaI SA-k 


Location: Aft End Ring-to-Flxed Housing (Joint #5) 

1 


Secondary O-rlno Observations: 

A. Heat Affected or Eroded O-ring? 

B. O-ring Defects/Damage? 

Yes 

No . Comment # 

-5r . 

Notes / Comments 
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Clarification Form (a)? Yea 1 / No Clarification Form Page No. (a): 


DOC NO. 

TWR-64216 

VOL 

SEC 

PAGE 

B-72 


REVISION 





7AZo/u>€ CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) B-8 
Packing With Retainer Condition (Detailed) 


Motor No.: 360T028 


Side: Right (B) 


D.I.: /P--/S _2_2- 


Assessment 


Engineer (8)/ln8peclor (8): /U Qo,Ao* tUl Kojl I 

Aft End Ring-to~Fixed Housing (Joint #5) ' ' ' 


Joint: 


Packing With Retai ner Observations: 

A. Heat Affected or Eroded Seal or Retainer? 

B. Seal or Retainer Damage/Defects? 

C. Corrosion? 


Yes 


2 


No 

zz : 


Comment # 


Notes / Comments 


l) T^coj di5A55Crvvblu cWwje -b all 7^ 

tOitU seoJ . 


Preliminary PFAR(s)? 
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No 


Preliminary PFAR Number(s): 


Clarification Form(s)? 


Yes 
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No 


Clarification Form Page No. (s): 
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77vco^o€ 


CORPORATION 


SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) B-9 
Case Factory Joint Condition 


Motor No.: 360T028 


Side: Right (B) 


Date: 


Assessment Engineer(s)/lnspector(s): U.Z-ACEMBA 


Factory Joint: Forward Dome 


Comment # 


A. Heat Affected or Eroded Joint O-ring? ^ 

B. Heavy Corrosion in Joint? 

C. Heavy Corrosion in Leak Check Port? 2£ 

Note: Heavy corrosion is defined as corrosion that causes pitting. It may be necessary to remove 

corrosion to determine if pitting has occurred; however, care should be taken not to damage the 
hardware. A cloth dampened with solvent or green Scotch-Brite® pads may be used to remove 
the corrosion. Corrosion removal is to be done in a circumferential direction only. 


Notes / Comments 


Preliminary PFAR(s)? 


Clarification Form(s)? 


Preliminary PFAR Number(s):. 


Clarification Form Page No. (s): 
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V /l£c>&o€ CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) B-9 
Case Factory Joint Condition 


Motor No.: 360T028 Side: Right (B) 

Assessment Engineer(s)/lnspector (s): V\v ZAKtMRA 

Factory Joint: Forward 


H- n-n 


Comment # 


A. Heat Affected or Eroded Joint O-ring? 

B. Heavy Corrosion in Joint? 

C. Heavy Corrosion in Leak Check Port? 


Note: Heavy corrosion is defined as corrosion that causes pitting. It may be necessary to remove 

corrosion to determine if pitting has occurred; however, care should be taken not to damage the 
hardware. A cloth dampened with solvent or green Scotch-Brlte® pads may be used to remove 
the corrosion. Corrosion removal is to be done In a circumferential direction only. 

Notes / Comments 
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Clarification Form(s)? 


No Preliminary PFAR Number(s): _ 


No Clarification Form Page No.(s): 


doc no. TWR— 64216 vol 


SEC 


V? CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) B-9 
Case Factory Joint Condition 


Motor No.: 360T028 


Side: Right (B) 


Date: 7 - / 3 - _1 3 


Assessment Engineer(s)/lnspector(s): VC H" 


Factory Joint: Forward Center 


Case Factory Joint Observations: 

A. Heat Affected or Eroded Joint O-ring? 

B. Heavy Corrosion in Joint? 

C. Heavy Corrosion in Leak Check Port? 


Yes 


No 

JsL 


Comment # 


* 


Note: Heavy corrosion is defined as corrosion that causes pitting. It may be necessary to remove 

corrosion to determine If pitting has occurred; however, care should be taken not to damage the 
hardware. A cloth dampened with solvent or green Scotch-Brite® pads may be used to remove 
the corrosion. Corrosion removal is to be done in a circumferential direction only. 


Notes / Comments 


I Preliminary PFAR(s)? Yes No Pr eliminary PFAR Number(s): 

Clarification Form (s)? Yes )L No Clarification Form Page No. (s): 
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CORPORATION 


SPACE OPERATIONS 


Motor No.: 360T028 


POSTFLIGHT OBSERVATION RECORD (PFOR) B-9 
Case Factory Joint Condition 


Side: Right (B) Date 


Assessment Engineer(s)/lnspector(s): ( yV\ ^ 




Factory Joint: Aft Center 


Comment # 


A. Heat Affected or Eroded Joint O-ring? \/ 

B. Heavy Corrosion in Joint? 

C. Heavy Corrosion in Leak Check Port? 

Note: Heavy corrosion is defined as corrosion that causes pitting. It may be necessary to remove 

corrosion to determine if pitting has occurred; however, care should be taken not to damage the 
hardware. A cloth dampened with solvent or green Scotch-Brite® pads may be used to remove 
the corrosion. Corrosion removal is to be done in a circumferential direction only. 


Notes / Comments 


MoiO 


Preliminary PFAR(s)? 


Preliminary PFAR Number(s): 


Clarification Form(s)? 


Clarification Form Page No.(s): 
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■77Uo£o€ CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) B-9 
Case Factory Joint Condition 


Motor No.: 360T028 


Side: Right (B) 


Assessment Engineer(s)/lnspector(s): ^ a/ 


Date: 


1 - 


Factory Joint: ET Attach/Stiffener 


f 


Case Factory Joint Observations; 

A. Heat Affected or Eroded Joint O-ring? 

B. Heavy Corrosion in Joint? 

C. Heavy Corrosion in Leak Check Port? 


Yes 



Comment # 


Note: Heavy corrosion is defined as corrosion that causes pitting. It may be necessary to remove 

corrosion to determine If pitting has occurred: however, care should be taken not to damage the 
hardware. A cloth dampened with solvent or green Scotch-Brlte® pads may be used to remove 
the corrosion. Corrosion removal Is to be done in a circumferential direction only. 


Notes / Comments 
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Preliminary PFAR(s)? Yes No 


Clarification Form (s)? Yes ^ No 


Preliminary PFAR Number(s): 


Clarification Form Page No.(s): 
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CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) B-9 
Case Factory Joint Condition 


Side: Right (B) 


a as 




Comment # 


Motor No.: 360T028 


Assessment Engineer(s)/lnspector(s): 


Factory Joint: Stiffener/Stiffener 


A. Heat Affected or Eroded Joint O-ring? 

B. Heavy Corrosion in Joint? 

C. Heavy Corrosion in Leak Check Port? 


Note: Heavy corrosion is defined as corrosion that causes pitting. It may be necessary to remove 

corrosion to determine if pitting has occurred; however, care should be taken not to damage the 
hardware. A cloth dampened with solvent or green Scotch-Brite® pads may be used to remove 
the corrosion. Corrosion removal is to be done in a circumferential direction only. 


Notes / Comments / 
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Clarification Form(s)? 
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No Clarification Form Page No.(s): 
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'77vco&&€ CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) B-9 
Case Factory Joint Condition 


Motor No.: 360T028 Side: 

Assessment Engineer (s) /inspector(s) : 


Right (B) 




Factory Joint: Aft Dome 


A. Heat Affected or Eroded Joint O-ring? 


B. Heavy Corrosion in Joint? 

C. Heavy Corrosion in Leak Check Port? 



Yes 



I 

Comment # 



Note: Heavy corrosion is defined as corrosion that causes pitting. It may be necessary to remove 

corrosion to determine if pitting has occurred; however, care should be taken not to damage the 
hardware. A cloth dampened with solvent or green Scotch-Brite® pads may be used to remove 
the corrosion. Corrosion removal is to be done in a circumferential direction only. 

Notes / Comments 



r 

r 

r 





CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) B-10 
Case Y-Joint Condition 


Side: Right (B) 


Motor No.: 360T028 


Assessment Engineer(s)/lnspector(s): // £ 


Y-Joint: Forward Dome 


Case Y- Joint Observations: 
A. Corrosion? 


Notes / Comments 

Special Issue 3. 2. 1.1 
I 


Preliminary PFAR(s)? 


Clarification Form(s)? 


No Preliminary PFAR Number(s): _ 


No Clarification Form Page No.(s): 


DOC NO. 

TWR-64216 

VOL 

SEC 

PAGE 

B-81 


REVISION 



77voc>&&€ CORPORATION 
SPACE OPERATIONS 


Motor No.: 360T028 


POSTFLIGHT OBSERVATION RECORD (PFOR) B-10 
Case Y-Joint Condition 


Side: Right (B) 


Assessment Engineer(s)/lnspector(s): 




Y-Joint: Aft Dome 




Case Y-Joint Observations; 

Yes 

No 

Comment # 

A. Corrosion? 





Notes / Comments 
Special Issue 3. 2. 1.1 


Preliminary PFAR(s)? 


Clarification Form(s)? 


No Preliminary PFAR Number(s): 


No Clarification Form Page No. (s): 


DOC NO. 

TWR-64216 

VOL 

SEC 

PAGE 

B-82 
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Appendix C 
Nozzle PFORs 

Final Postflight Hardware Evaluation Report 
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November 1993 
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MARSHALL SPACE FLIGHT CENTER, ALABAMA 35812 

Contract No. NAS8-38100 
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WBS No. 4C601 -04-01 

ECS No. SS4771 

/ Sl£&&C>£ CORPORATION 
SPACE OPERATIONS 

P.O. Box 707, Brigham City, Utah 84302-0707 (801) 863-3511 








'7A*cc>&&€ CORPORATION 
SPACE OPERATIONS 

NOZZLE REQUIRED EVALUATION FORMS LIST 


PFOR# 

Title 

Side 

Joint, Final 

Part, or Report Page 
Location Number 

C-l 

Nozzle Assembly Quick-look Condition 

Left 

N/A 

C-l 

C-2 

Nozzle Joint Condition 

Left 

Joint #2 

C-2 

C-3 

Nose Inlet-to-Flex Bearing-to-Cowl Joint 
Condition Drawing Worksheet 

Left 

Joint #2 

C-3 

C-2 

Nozzle Joint Condition 

Left 

Joint #3 

C-4 

C-4 

Nose Inlet-to-Throat Joint Condition 
Drawing Worksheet 

Left 

Joint #3 

C-5 

C-2 

Nozzle Joint Condition 

Left 

Joint #4 

C-6 

C-5 

Throat- to-Forward Exit Cone Joint 
Condition Drawing Worksheet 

Left 

Joint #4 

C-l 

C-2 

Nozzle Joint Condition 

Left 

Joint #5 

C-8 

C-6 

Aft End Ring-to-Fixed Housing Joint 
Condition Drawing Worksheet 

Left 

Joint #5 

C-9 

C-l 

Cowl Insulation Segment Condition 

Left 

Cowl 

C-10 

C-8 

Flexible Bearing, Flexible Bearing 
Protector, and Flexible Boot Condition 

Left 

Flexible Bearing, 
Protector, & Boot 

C-ll 

C-9 

Flexible Bearing Protector Thickness 
Measurements 

Left 

Flexible Bearing 
Protector 

C-12 

C-10 

Throat Diameter Measurements 

Left 

Throat 

C-13 


(Note: Clarification PFORs will be inserted after the applicable required PFOR in the Final 
Report and will have the same page number as the required PFOR appended by a sequential 
. alphabetic extension.) 


REVISION 


doc no. TWR-64216 vol 


SEC 


PAGE 


C-i 



'//VCO&0& CORPORATION 
SPACE OPERATIONS 

NOZZLE REQUIRED EVALUAnON FORMS LIST (Cont.) 


PFOR# 

WS. 

Side 

Joint, Final 

Part, or Report Page 
Location Number 

C-ll 

Outer Boot Ring Char and Erosion 
Measurements and Flexible Boot Condition 

Left 

Outer Boot Ring 
& Flexible Boot 

C-14 

C-12 

Nozzle Subassembly Phenolic Bondline 
Condition 

Left 

Aft Exit Cone 

C-15 

C-12 

Nozzle Subassembly Phenolic Bondline 
Condition 

Left 

Forward Exit 
Cone 

C-16 

C-12 

Nozzle Subassembly Phenolic Bondline 
Condition 

Left 

Throat 

C-17 

C-12 

Nozzle Subassembly Phenolic Bondline 
Condition 

Left 

Forward Nose & 
Aft Inlet Rings 

C-18 

C-12 

Nozzle Subassembly Phenolic Bondline 
Condition 

Left 

Nose Cap 

C-19 

C-12 

Nozzle Subassembly Phenolic Bondline 
Condition 

Left 

Cowl 

C-20 

C-12 

Nozzle Subassembly Phenolic Bondline 
Condition 

Left 

Fixed Housing 

C-21 

C-13 

Cowl Ring Phenolic (SCP) Section 
Condition 

Left 

Cowl 

C-22 

C-14 

Forward Exit Cone Phenolic (CCP) 
Section Condition 

Left 

Forward Exit 
Cone 

C-23 

C-15 

Fixed Housing Phenolic (CCP) Section 
Condition 

Left 

Fixed Housing 

C-24 

C-16 

Throat Inlet Assembly Phenolic (CCP) 
Section Condition 

Left 

Throat 

C-25 

C-17 

Nose Cap Phenolic (CCP) Section 
Condition 

Left 

Nose Cap 

C-26 

C-18 

Forward Nose Ring and Aft Inlet Ring 
Phenolic (CCP) Section Condition 

Left 

Forward Nose & 
Aft Inlet Rings 

C-27 


Aft Exit Cone Phenolic (CCP) Condition 

Left 

Aft Exit Cone 

C-55 


(Note: Clarification PFORs will be inserted after the applicable required PFOR in the Final 
Report and will have the same page number as the required PFOR appended by a sequential 
alphabetic extension.) 


REVISION 


doc no. TWR-64216 | vol 

SEC I PAGE 


C-ii 


//IC0&&& CORPORATION 
SPACE OPERATIONS 


PFOR § 

NOZZLE REQUIRED EVALUATION FORMS LIST (Cont.) 

Joint, Final 

Part, or Report Page 

: title 

Side 

Location 

Number 

C-l 

Nozzle Assembly Quick-look Condition 

Right 

N/A 

C-28 

C-2 

Nozzle Joint Condition 

Right 

Joint #2 

C-29 

C-3 

Nose Inlet-to-Flex Bearing-to-Cowl Joint 
Condition Drawing Worksheet 

Right 

Joint #2 

C-30 

C-2 

Nozzle Joint Condition 

Right 

Joint #3 

C-31 

C-4 

Nose Inlet- to-Throat Joint Condition 
Drawing Worksheet 

Right 

Joint #3 

C-32 

C-2 

Nozzle Joint Condition 

Right 

Joint #4 

C-3 3 

C-5 

Throat-to-Forward Exit Cone Joint 
Condition Drawing Worksheet 

Right 

Joint #4 

C-34 

C-2 

Nozzle Joint Condition 

Right 

Joint #5 

C-3 5 

C-6 

Aft End Ring-to-Fixed Housing Joint 
Condition Drawing Worksheet 

Right 

Joint #5 

C-36 

C-l 

Cowl Insulation Segment Condition 

Right 

Cowl 

C-3 7 

C-8 

Flexible Bearing, Flexible Bearing 
Protector, and Flexible Boot Condition 

Right 

Flexible Bearing, 
Protector, & Boot 

C-3 8 

C-9 

Flexible Bearing Protector Thickness 
Measurements 

Right 

Flexible Bearing 
Protector 

C-3 9 

C-10 

Throat Diameter Measurements 

Right 

Throat 

C-40 


(Note: Clarification PFORs will be inserted after the applicable required PFOR in the Final 
Report and will have the same page number as the required PFOR appended by a sequential 
alphabetic extension.) 


REVISION 


doc no. TWR-64216 vou 


SEC 


PAGE 


C-iii 



CORPORATION 
SPACE OPERATIONS 

NOZZLE REQUIRED EVALUATION FORMS LIST (Cont.) 


Joint, Final 

Part, or Report Page 


PFOR# Title 

Side 

Location 

Number 

C-ll 

Outer Boot Ring Char and Erosion 
Measurements and Flexible Boot Condition 

Right 

Outer Boot Ring 
& Flexible Boot 

C-41 

C-12 

Nozzle Subassembly Phenolic Bondline 
Condition 

Right 

Aft Exit Cone 

C-42 

C-12 

Nozzle Subassembly Phenolic Bondline 
Condition 

Right 

Forward Exit 
Cone 

C-43 

C-12 

Nozzle Subassembly Phenolic Bondline 
Condition 

Right 

Throat 

C-44 

C-12 

Nozzle Subassembly Phenolic Bondline 
Condition 

Right 

Forward Nose & 
Aft Inlet Rings 

C-45 

C-12 

Nozzle Subassembly Phenolic Bondline 
Condition 

Right 

Nose Cap 

C-46 

C-12 

Nozzle Subassembly Phenolic Bondline 
Condition 

Right 

Cowl 

C-47 

C-12 

Nozzle Subassembly Phenolic Bondline 
Condition 

Right 

Fixed Housing 

C-48 

C-13 

Cowl Ring Phenolic (SCP) Section 
Condition 

Right 

Cowl 

C-49 

C-14 

Forward Exit Cone Phenolic (CCP) 
Section Condition 

Right 

Forward Exit 
Cone 

C-50 

C-15 

Fixed Housing Phenolic (CCP) Section 
Condition 

Right 

Fixed Housing 

C-51 

C-16 

Throat Inlet Assembly Phenolic (CCP) 
Section Condition 

Right 

Throat 

C-52 

C-17 

Nose Cap Phenolic (CCP) Section 
Condition 

Right 

Nose Cap 

C-53 

C-18 

Forward Nose Ring and Aft Inlet Ring 
Phenolic (CCP) Section Condition 

Right 

Forward Nose & 
Aft Inlet Rings 

C-54 


Aft f<vc ^ 

Aft 

C-FZ 


(Note: Clarification PFORs will be inserted after the applicable required PFOR in the Final 
Report and will have the same page number as the required PFOR appended by a sequential 
alphabetic extension.) 


doc no. TWR-64216 |vol 

REVISION -5^ 


C-iv 


Side: EJ Left (A) □ Right (B) 


Assessment Engineer(s)/lnspeetor(s): 


A. Metal Damage Due to Transportation or Handling? 

B. Phenolic Damage Due to Transportation or Handling? 

C. Foreign Material? 


Notes / Comments 

/) ^rw IwiKor <^C\. O ‘%rvv\ < £^\ » o 

<pLa.v^to Ire- *Ha-«<A &v*.e. 

\Jo eroifc»N etvjs, cL-&.r 

-+o^iLca~- iiw ituLfct. A-r«&JS . I *«-" rubbccL 


Comment # 


*f < O %"vv\<cl^ \ \ o &x C_ 

vs^te I ^ revvl^j ^ 5» ■ C> L— ■K'^ <3jf* 4 d ■ 


Preliminary PFAR(s)? 


jrification Form(s)? 


No Preliminary PFAR Number(s): 


No Clarification Form Page No.(s): 


doc no. TWR— 64216 I vol 





//IC0&O& CORPORATION 
SPACE OPERATIONS 


Motor No.: 360T028 


POSTFLIGHT OBSERVATION RECORD (PFOR) C-2 
Internal Nozzle Joint Condition 

Side: Left (A) Date: 


Assessment Engineer(s)/lnsp ector(s): , — 

Joint: Nose Inlet-to-FIex Bearing-to-Cowl (Joint #2) 


A. Gas Penetration in the RTV (Terminated, Through)? 

B. RTV Not Below Char Line? 

C. RTV To the Primary O-rlng? 

D. RTV Past the Primary O-ring? 

E. Uncured RTV? 

F. Voids Within RTV? 

G. Foreign Material? 

H. Heat Affected or Eroded Virgin CCP, GCP/SCP, or adhesive? 

I. Damaged Phenolics? 

J. Bondline Edge Separations? Use Clarification Form. 

K. Phenolics Axially Displaced From Housing? 

L. Heat Affected Metal? 

M. Unbonded or Blistered Paint? 

N. Corrosion? 

O. Excessive Grease in Threaded Bolt Holes? 

P. Bolt Hole Damage (Through, Threaded/Helical Coll Insert)? 

Q. Bent or Broken Bolts? 

R. Metal Damage (Joints or Housings)? 

Notes / Comments „ , 


/S/S57F2-. 

, CJjkrh- 


Comment # 




noibs / Lommems n t ) n C _ - 

/) - h&LVLj (Lor-rcf^o ^ o b^er 1/ecL . 




eliminary PFAR(s)? 


Clarification Form(s)? 




Preliminary PFAR Number (s): 


Clarification Form Page No.(s): 



DOC NO. 

TWR-64216 

VOL 

REVISION 

SEC 

PAGE 

C-2 



■77Uo4oe CORPORATION 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) C-3 
Nose Inlet-to-Flex Bearing-to-Cowl Joint (Joint #2) Condition Drawing W orksheet 

Motor No : 360T028 | side: Left (A) | p a te: 

Assessment Englneer(s) /Inspectors): ' ' 


Sketch Observations Below (include locations and sizes of sketched features): 

— K^V \ ■\Vev~A bubble^L OW'Ivk* 

pA-i ~ 3 (oC> bc>bt>V&£ . |\ uoc-*> 

/ O • /O ^<vc. 6c.ftv ^ &. Sv),! w ca 

b><s t)jjl cxL . /Jo ccfTot/ Ip/' ' 

* ~ bubble s, Ajb J 

o+ K<^V A-r-Vec_4^ 


Nose X — 
Inlet 

Housing-^ 


Glass 

Cloth 

Phenolic- 

Nose 

Inlet 

Assembly 



Carbon Cloth 
Phenolic 


Silica Cloth 
Phenolic 


.tfi 




JtAtf Cof'tdZ'O'V 

— Cowl + 

Housing 


/J bdHv>l€- 

CArcJe* 

e^uA friary 


& - r i t^-c Mviwmn 
c?) ^orroSi 1 ^ 

O"' 3<bo* 


Carbon Cloth 
Phenolic 


Cowl Assembly 


't/£W Soor,^ 

' -‘^0° "x. 

• ryfrcOL. ,/• 

4 4b//4i/jC 2 CO 9 


^Clarification Form(s)? 


No Clarification Form Page No. (s): 


doc no. TWR-642 16 Ivol 
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77Uo£o€ CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) C-2 
Internal Nozzle Joint Condition 


Motor No.: 360T028 


Assessment Engineer(s)/lnspector(s) : 


Joint: Nose Inlet-to-Throat (Joint #3) 


Side: Left (A) 





Comment # 


A. Penetration in the RTV (Terminated, Through)? 

B. RTV Not Below Char Line? 

C. RTV To the Primary O-ring? 

D. RTV Past the Primary O-ring? 

E. Uncured RTV? 

F. Voids Within RTV? 

G. Grease Inhibiting RTV Backfill? 

H. Foreign Material? 

I. Heat Affected or Eroded Virgin CCP, GCP/SCP, or adhesive? 

J. Damaged Phenoiics? 

K. Bondline Edge Separations? Use Clarification Form. 

L. Phenoiics Axially Displaced From Housing? 

M. Heat Affected Metal? 

N. Unbonded or Blistered Paint? 

O. Corrosion? 

P. Alignment Pin Damage? 

q. Excessive Grease in Threaded Bolt Holes? 

R. Bolt Hole Damage (Through, Threaded/Helical Coil Insert)? 

S. Bent or Broken Bolts? 

T. Metal Damage (Joints or Housings)? 

Notes / Comments I , 






Notes / Comments I i Pit a 

l\ &oov^s£&Lc>\k v 


eliminary PFAR(s)? Yes 


Clarification Form(s)? 


No Preliminary PFAR Number (s):_« 


No Clarification Form Page No.(s): 


.c-cM 


ooc no. TWR-64216 


REVISION 


SEC 



■77Uc»(x>€ CORPORATION 
SPACE OPERATIONS 


Nozzle Interface Separation Clarification Form 


Motor No.: 360T028 


Assessment Engineer (s) /Inspector (s) : 


Side: ® Left (A) □ Right (B) 


Part: □ Forward Exit Cone (Forward End) 

□ Throat Ring (Aft End) 

Throat Inlet Ring (Forward End) 

□ Aft Inlet Ring (Aft End) 

□ Nose Cap (Aft End) 

□ Cowl (Forward End)* 

□ Inner Boot Ring (Forward End) 

Interface Separation Types: 



A. Metal-to-Adhesive 

D. Within GCP 

*G. Adhesive-to-SCP 

B. Within Adhesive 

E. GCP-to-CCP 

*H. Within SCP 

C. Adhesive-to-GCP 

F. Within CCP 

*1. SCP-to-CCP 


o -y?o 


Corresponding Comment Number (s): 


doc no. TWR-64216 vol 


REVISION 


SEC 




//vio&C>€ CORPORATION 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) C-4 
Nos* inlet-to-Throat Joint (Joint #3) Condition Drawing Worksheat 


Motor No.: 360T028 


Assessment Engineer (s) /Inspector (s) : 


Side: Left (A) 





Sketch Observations Below (include locations and sizes of sketched features): 

d) (ZTJ 

Q 0 r3^' 


Nose Inlet Assembly 


Carbon Cloth 
Phenolic 


|X9 fa 


Glass Cloth Phenolic ' 


Nose Inlet 
Housings 


b/ /Jo 

/) n*\4eJ- U&±-h>- 

/ ^ p p~7^v^. r © tf.ro O O r 0 1 

U j!‘H/wV\.o Corrfr<i'6v\, 


Throat Assembly 


Carbon Cloth 
Phenolic 


Throat 

Housing 


Glass Cloth Phenolic 


Clarification Form(s)? 


Clarification Form Page No.(s): 


REVISION . 


DOC NO. 

TWR-64216 

VOL 

SEC 

PAGE 

C-5 




- bubbled 

, pa. " O<0¥ . o < 

yj, j{/^*Jr\od !*\ €-£ 

KJo Cx> r r~o<b>i c> k~\ c> c* 

<s>A V^oJ\ ZjC^>. "TWju 

C&C^ p /" iwo-v' 5^ bb\e^L 

1 * ' * 






~7 A*CO&o€ CORPORATION 
SPACE OPERATIONS 


TWR-50051 
Revision A 


POSTFUGHT OBSERVATION RECORD (PFOR) C-2 


( Internal Nozzla Joint Condition 


1 Motor No.: 

Side: S Left (A) □ Right (B) 

— f " 

D *'* : 1 

Assessment Engineer(s)/lnspector(s): 

Joint: □ Nose Inlet-to-Flex Bearing-to-Cowi (Joint #2) IS Throat-to-Forward Exit Cona (Joint #4) 

□ Nose Inlet-to-Throat (Joint #3) □ Aft End Ring-to-Fixed Housing (Joint #5) 

Internal Nozzle Joint Observations: Yet 

A. Gas Penetration in the RTV (Terminated, Through)? 

No 

... /. 

Comment # 

B. RTV Not Baiow Char Una? 



y 


C. RTV To the Primary O-ring? 




/ 

I D. RTV Past the Primary O-ring? 

E. Uncured RTV? 





F. Voids Within RTV? 





G. Grease inhibiting RTV Backfill (Joints 3 and 4)? 


v/ / 


H. Foreign Material? 



J, 


I. Heat Affected or Eroded Virgin CCP, GCP/SCP, or adhesive? 


-JX 


J. Damaged Phenolics? 





K. Bondline Edge Separations? 

Use Clarification Form. 



L. Phenolics Axially Displaced From Housing? 


X 


1 M. Heat Affected Metal? 





N. Unbonded or Blistered Paint? 


-X 

< 

0. Corrosion? 



3 

P. Alignment Pin Damage (Joints 3, 4, and 5)? 


V. 


Q. Excessive Grease in Threaded Bolt Holes? 




R. Bolt Hole Damage (Through, Threaded/Helical Coil Insert)? 


V 


S. Bent or Broken Bolts? 



iX 


T. Metal Damage (Joints or Housings)? 

— 

. 


Notes / Comments , ( . 

i)^T\/ r^U<kjt P r,y ^' rK ( o-ri\rK<y aJ- r 57 > ‘5°- \C=> t S° 

3) 

•fo*' IpoaJ'PtrnZ . 

Preliminary PFAR(s)? Yes 

\X No Preliminary PFAR Number(s): 



•larification Form(s)? _ .X Yes No Clarification Form Pane No.fs): Z C.-Cj 2 * i 


DOC NO. 

TWR-64216 

VOL 

SEC 

PAGE 

C-6 


REVISION 





TWR-50051 
Revision A 


J 77LcO&&€ CORPORATION 
SPACE OPERATIONS 


Assessment Engineer (s) /Inspector (s): 


Nozzle Interface Separation Clarification Form 


Side: Left (A) □ Right (B) Date: /JX 





Part: JS Forward Exit Cone (Forward End) 

□ Throat Ring (Aft End) 

□ Throat Inlet Ring (Forward End) 

□ Aft Inlet Ring (Aft End) 

□ □□ 
* 

Nose Cap (Aft End) 

Cowl (Forward End)* 

Inner Boot Ring (Forward End) 

Interface Separation Types: 

A. Metal-to-Adhesive 

D. Within GCP 


*G. Adhesive-to-SCP 

B. Within Adhesive 

E. GCP-to-CCP 


*H. Within SCP 

C. Adhesive-to-GCP 

F. Within CCP 


•1. SCP-to-CCP 



Corresponding Comment Number(s): 


DOC NO. 

TWR-64216 

VOL 

6EC 

PAGE 

C-6a 







TWR-50051 
Revision A 


y A^o&o£ CORPORATION 
SPACE OPERATIONS 


Nozzle Interface Separation Clarification F6rm 


Side: ® Left (A) □ Right (B) 


Assessment Engineer(s) /Inspector (s): 




Part: □ Forward Exit Cone (Forward End) 

J2 Throat Ring (Aft End) 

□ Throat Inlet Ring (Forward End) 

□ Aft Inlet Ring (Aft End) 

□ □□ 

Nose Cap (Aft End) 

Cowl (Forward End)* 

Inner Boot Ring (Forward End) 

Interface Separation Types: 

A. Metal-to-Adhesive 

D. Within GCP 


*G. Adhesive-to-SCP 

B. Within Adhesive 

E. GCP-to*CCP 


•H. Within SCP 

C. Adhesive-to-GCP 

F. Within CCP 


•1. SCP-to-CCP 


-^60 



Corresponding Comment Number(s): 


DOC NO. 

TWR-64216 

VOL 

SEC 

PAGE 

C-6b 






TWR-50051 
Revision A 


77voe?/so€ CORPORATION 
SPACE OPERATIONS 

POSTFLIGHT OBSERVATION RECORD (PFOR) C-5 
Throat-to-Forward Exit Cone Joint (Joint #4) Condition Drawing Worksheet 


Side: JS Left (A) □ Right (B) 


Assessment Engineer (s) /Inspector (s) : 



Sketch Observations Below (include locations and sizes of sketched features): 

3) Ery reaAjuzA, bei 

dUctr o* ^cCT. 

- pr'> ojV 


Throat Assembly^^ r | }i 


/ 

/ / „ , Forward Exit \ 

r^arhnn niMh m 

d Cone Assembly 

\ Phenolic 



Glass Cloth Phenolic 

Throat 

Housing 


Carbon Clot 
Phenolic 


I Glass Cloth 
Phenolic 

Forward Exit 
I' I Cone Housing 

hdi 


1 — Mo N \ v / 

l) lUorHi^l vcrejy- 

/Co Corr&s rmt'H 
drops &(- {AJ<d~-er, 


2-) Vz) " Med ,'u^ 

£o frOS\crv\ cf- 3^o° 

IqC^IaJ ipluUvol^S 


arification Form(s)? 




No Clarification Form Page No.(s): 



DOC NO. 

TWR-64216 

VOL 

revision 

SEC 

PAGE 

C-7 




V7Uo^o€ 


CORPORATION 


SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) C-2 
Internal Nozzle Joint Condition 


Side: Left (A) 



Motor No.: 360T028 


Assessment Engineer (s) /Inspector (s) : 


Joint: Aft End Ring-to-Fixed Housing (Joint #5) 


Internal Nozzle Joint Observations: Yes No, Comment # 

A. Gas Penetration in the RTV (Terminated, Through)? , 

B. RTV Not Below Char Line? \f 

C. RTV To the Primary O-ring? l/ f 

D. RTV Past the Primary O-ring? \/‘ 

E. Uncured RTV? \/ 

F. Voids Within RTV? y/ ZX- 

G. Foreign Material? 

H. Heat Affected or Eroded Virgin CCP, GCP/SCP, or adhesive? 

I. Damaged Phenolics? 

J. Bondline Edge Separations? Use Clarification Form. 

K. Phenolics Axially Displaced From Housing? \/ 

L. Heat Affected Metal? S 

M. Unbonded or Blistered Paint? __________ 

N. Corrosion? \X _______ j 

O. Alignment Pin Damage? j/ 

P. Excessive Grease in Threaded Bolt Holes? 7~ ZZ^I 

Q. Bolt Hole Damage (Through, Threaded/Helical Coil Insert)? 

R. Bent or Broken Bolts? “3/ ' 

S. Metal Damage (Joints or Housings)? lX 


Notes / Comments i 0 _ , _ * _ % 

j ^ ' b * ^ r vv'WOs.Y* L-| 0^ 

UJ 'ds «2X\J due \t> froazS^ , 

^ v X (5 b 'flex bc^ , \<!t £ e c£v^c_ O' 9 

\ooAVT© ^" 


aliminary PFAR(s)? 


Preliminary PFAR Number(s):. 


__ Clarification Form(s)? 


Clarification Form Page No.(s): 


REVISION 


ooc NO. TWR-64216 vol 
« | PAQe C-8 








CORPORATION 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) C-6 
Aft End Ring-to-Fixed Housing Joint (Joint #5) Condition Drawing Worksheet 


Side: Left (A) Date: l- 


Assessment Engineer (s) /Inspector (s) : 


Motor No.: 360T028 


Sketch Observations Below (include locations and sizes of sketched features): 

/) AW»^/ ^ \nc.se- ^■Eier^We^ . 

tyi+u ve>ti* Co\jQc<xy*- ‘^•R— 


WJ * ’ l 

<W^o -K^ ^eysbu ^ C£7^f4st&^ 

-l>toc£&>. <TVi reo^S'^L- V. 

o r i M & - r* <sA '<&£»* 

p I 2-^a jo*.^ 


Aft End Ring 


Flexible Bearing 
Protector 


Fixed Housing 



Inner Boot 
Ring (GCP) 


Clarification Form(s)? 


Clarification Form Page No.(s): 


REVISION 


doc no. TWR-64216 | vol 

sic " I PAGE 








77Ue»(x>e CORPORATION 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) C-7 
Cowl Insulation Segment Condition 


Motor No,: 360T028 | Side: Left (A) | Date: 

Assessment Englneer(s)/lnspector(s): U 7 / TT __ —77 +J*u 

. fvi » U ■ U* t jST. Wiw P. /*f, 


A. Spring Pin Holes Completely Through the Cowl Segment? 

B. Abnormal Heat Effects or Erosion? 

C. Soot Between the Cowl Segment and Cowl Housing? 

D. Bondline Failure Mode? Data Collection Only. 


Notes / Comments 


i q o ia "^TH D ' S v r ~ 


AS* 01: ZffAftvrS 

d OVSS/ u£ - tzj - S 

/o 4$>t/is, /t - to - 


1> • ^ ° F -S&ivS Pi'o ' b&lps Wert BrT h/tcm .\S~0 — ,toe> o/eef 


eliminary PFAR(s)? 


Clarification Form(s)? 


Preliminary PFAR Number(s):_ 
Clarification Form Page No.(s): 


REVISION 

DOC NO. 

TWR-64216 

VOL 



SEC 

j PAGE 

C-10 




S/vco&o€ CORPORATION 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) C-8 
Flexible Bearing, Flexible Bearing Protector, and Flexible Boot Condition 


Motor No.: 360T028 Side: Left (A) 

Date: 

Assessment Engineer(s)/lnspeetor(s): j 




Flexible Be aring. Bearing Protector, and Boot Observations; 

A. Bearing Protector Bum-Through? 

B. Cracks Through the Bearing Protector? 

C. Bearing Protector Heat Effects or Erosion Other 
Than at Cowl Vent Hole Locations? 

D. Soot Between the Bearing Protector and Flexible Bearing? 

E. Heat Effects to the Flexible Bearing? 

F. Bent or Broken Bearing Protector Bolts? 

G. Flexible Boot Bum-Through? 

H. Abnormal Heat Effects or Erosion to Flexible Boot ID? 

I. Foreign Material in Boot Cavity? 


Yes 


No 


Comment # 




z. 


Z. 




i 


Notes / Comments 


nv« i wiuiHvmv I I 

/) £rd>S*!t>r\ 

booV . Afpmrs +UA -W^pcci beVio^v^. M*a. fc*o4 

^ W'.^ceWVor . Sloe ik.4U_t.rff aa,f4y 

"prel P^'MeL wo^. uo r wcev'- - 0 / 


•elim inary PFAR(s)? 


X' 


Yes 


No 


Preliminary PFAR Number(s) 


, S 5 C -0 


Z 


No Clarification Form Page No.(s): Z UK 


Clarification Form(s)? 


Yes 


REVISION 


doc no. TWR-64216 


VOL 


SEC 


PAGE 


C-ll 





77vCO^C>€ CORPORATION 
SPACE OPERATIONS 


Flexible Boot Cavity Clarification Form 


Motor No.: 360T028 


Side: 0 Left (A) □ Right (B) Date: 


Assessment Engineer(s)/lnspector(s): 


J/V\£Lv\ 







~Tra Oe.Tuj^ r ' , 

£oc>-f a f>rffrc.<db 


Corresponding Comment Number (s): 


DOC NO. 

TWR-64216 

VOL 

SEC 

PAGE 

C-lla 









CORPORATION 
SPACE OPERATIONS 


POSTFUGHT OBSERVATION RECORD (PFOR) C-9 
Flexible Bearing Protector Thickness Measurements 



Record the Flexible Bearing Protector Gas Impingement Area Thickness Measurements (see figure) Below: 


Thickness Thickness Thickness 

Degree Measurement Degree Measurement Degree Measurement 

Location “A"* (inches) Location “A”* (Inches) Location “A"* (inches) 



Notes / Comments 




' eliminary PFAR(s)? _ 

Yes / No 

Preliminary PFAR Number fs): 

Clarification Form(s)? 

Yes \/ No 

Clarification Form Paae No. Is): 


REVISION 


doc no. TWR-64216 vol 
| PAGE C-12 


'7A*co&c>€ CORPORATION 
SPACE OPERATIONS 

POSTFLIGHT OBSERVATION RECORD (PFOR) C-10 
Throat Diameter Me asurements (Data Collection Only) 

Side: Left (A) 

Assessment Engineer (s) /Inspector (8) : /fa&_ ^ . 

Record the Nozzle Throat Diameter Measurements Below: 

Degree 

Location 

0 

45 
90 
135 

Notes I Comments 


Diameter 

Measurement 

(inches) 

S&3M" 


■rr. 9SS " 



Date: /7) "/ (o ' 9 ^ 


Motor No.: 360T028 




//VC0&&3 CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) C-11 
Outer Boot Ring Char and Erosion Measurements and Flexible Boot Condition 


I Motor No.: 360T028 

Side: Left (A) 

Date: o/pj 

Assessment Engineer(s)/lnspector(s): 


Flexible Boot/Outer Boot Ring Separa tion Observations; Yes No Comment # 

A. Heat Effects In Boot/OBR Separation? £_ 


Record the Outer Boot Ring Char and Erosion Measurements Below: 


Station 

Location 

8.0 

O' 

Erosion 

.az 

» 

Char 

J .07 

90° 

Erosion Char 

.03 .93 

180 c 

Erosion 

.02 

1 

Char 

•9* 

270° 

Erosion Char 

■ o 2 

9.0 

.04 

.94 

.06 

.34 

.oz 


.3> 

'<3/ 

10.0 


. 9 / 

.03 

.£>0 


.73 

.O 

*34 

11.3 

.0/ 

93 

.04 

*3/ 

-OZ 

.33 


S2_ 

Negative Margin of Safety? 

Yes 

y no 

Station: 


Degree: 



^cord the Number of Plies Remaining on the Flexible Boot: 


Degree 

Plies 

Location 

Remaining 

0 

3.3 

90 

3.1 

180 

3.3 

270 

33 ? 


Negative Margin of Safety? Yes 1 / No Degree: 


Notes / Comments 

Special Issue 3.3.9: a/O 4 S/SO& 


'-eliminary PFAR(s)? Yes v / No Preliminary PFAR Number (s): 

Clarification Form(s)? Yes J No Clarification Form Page No.(s): 

doc no. TWR-64216 |vol 
~Wc page c _ 14 


REVISION 






*77lC0&&€ CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) C-12 
Nozzle Subassembly Phenolic Bondline Condition 


Motor No.: 360T028 


Date: f~S 9 ""b 


Side: Left (A) 


Assessment Engineer (s) /Inspector (s) : u / pii a 


Phenolic Subassembly: Aft Exit Cone Assembly 


Record Primary Bondline/Phenolic Failure Mode Percentage (After Hydrolase and Wedge Removal): 

Degree Location 

O-TLO | I I | 

Metal-to-Adhesive 

Within Adhesive 
Adhesive-to-GCP 

Within GCP \u>e>%\ ~t r 

GCP-to-CCP 

Within CCP 


Record Secondary Bondline Failure Mode Percentage (After Removal of Remaining Phenolics): 

Degree Location 





zzP-yr 

Metal-to-Adhesive 

jT 

10 

4 

Within Adhesive 

/ 

2_ 

) 

Adhesive-to-GCP 

9 4 




Phenolic Removal Method: P) U PAP! M > kJ SO <£-6 €. PL b 1— Z' T Y, P/ 


ausino Bondline Surfac e Observations: Yes No Comment 

Soot? 


Comment # 

A. Soot? ^ 

B. Voids in Adhesive? iP' / 

C. Corrosion? |/^, 

D. Foreign Material? 

E. Voids in Polysulfide (Aft Exit Cone Polysulfide Groove)? ^ 2— 


Notes / Comments ® MSP 

( 2 ) TP ft C ./So p/A PAX. yorps th* + ts C-jy *c<7~ zcAArp f 

nfi.cn P FVfiCHC A . >f=u_t_C7) l /Ct£> //(/ 777? Xf iTrCVTlp frAouPD e. t £ ci/ tf £# cC 

AT //PT.'Z.oc A) Ay Sy c/rp-r V" ?PAP£ vcid AT- $xTev*C& T& .4-00 

/A AX fPoM Apt O/P op x-Poce/c. 

""eliminary PFAR(s)? Yes '•^ No Preliminary PFAR Number (s): 


Clarification Form(s)? _ Yes No Clarification Form Page No. (s): C-— /S' A 


DOC NO. 

TWR-64216 

VOL 

SEC 

PAGE 

C-15 







•2 -n>o 


CORPORATION 
SPACE OPERATIONS 


Motor No.: 360T028 


y Nozzle Subassembly Bondline Adhesive Void Clarification Form 


Side: 0Left (A) □ Right (B) Date: / 


Assessment Engineer(s)/lnspector(s): / M I 


Nozzle Subassembly: /)- £~X. lT~ £ O fV /h 


Record Bondline Adhesive Void Measurements and Locations Below: 


Degree 

Location 


Void Size 

Axial Circ. 


Location on Bonding Surface 
Distance From Fwd Distance From Aft 




18T> 


.iP 

1).l° 

180 

*8* 


1*0.10 

n °> 

.90 

. <fO 


S') 

1,10 


"2-1, t,0 

5" 4 

1.1° 

1.00 

8,80 


Notes / Comments T'ff’l CM-Lf y A<-L A-bM-CS t s<T~ i/0/t>£ (.foo P'AMj-x) 

hsHIF cvsmi/e-b 4/it^A'Jb c l&cis /Vff^£-piE-A/cLE~. 


Corresponding Comment Number (s): 


DOC NO. 

TWR-64216 

VOL 

SEC 

PAGE 

C-15a 





■77Uo*(x>e CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) C-12 
Nozzle Subassembly Phenolic Bondline Condition 


Side: Left (A) 


/z/'sy? 




Motor No.: 360T028 


Assessment Engineer(s)/lnspector(s): 


Phenolic Subassembly: Forward Exit Cone Assembly 


Record Primary Bondline/Phenollc Failure Mode Percentage (After Hydrolase and Wedge Removal) 

Degree Location 



0 - 9 o 


/$ o -<? 7 o 

Metal-to-Adhesive 


Af' 


Within Adhesive 


/ - 


Adhesive-to-GCP 


Z2 



Within GCP 

GCP-to-CCP 
Within CCP 


Record Secondary Bondline Failure Mode Percentage (After Removal of Remaining Phenolics): 

Degree Location 

Metal-to-Adhesive 
Within Adhesive 
Adhesive-to-GCP 

Phenolic Removal Method: 


Metal Housing Bondllna Su 

A. Soot? 

B. Voids in Adhesive? 

C. Corrosion? 

D. Foreign Material? 


Notes / Comments 

r ) KoOJT 


Comment # 


J foiZ>S ew c 


4* 


O/- 


elim inary PFAR(s)? Yes 


Clarification Form (8)? )f Yes 


No Preliminary PFAR Number(s): 


No Clarification Form Page No.(s): 


d.-) 


REVISION 


ooc no. TWR-64216 vol 
PAQe C-16 



CORPORATION 
SPACE OPERATIONS 


Nozzle Subassembly Bondline Adhesive Void Clarification Form 


Motor No.: 360T028 


Assessment Engineer (s) /Inspector (s) : 


Nozzle Subassembly: jd. 


Left (A) □ Right (B) Date: /£//?'/<? 


C /? 


WA 


7/Lt~Z<- 


Record Bondline Adhesive Void Measurements and Locations Below: 


Degree 

Void Size 


Location on Bonding Surface 

Location 

Axial 

Circ. 

Distance From Fwd 

Distance From Aft 

/?* 

■8" 

y " 


77 ‘ 


'T'" 

# ^ 



r " 

ST S" 


/" 


z.y" 

*5' 

4 ' 

s 

X 

< /' 

V. 

1 w 


A’ 9 " 

*\r 

S* o' 



/9. 2 " 


/./' 



72 S ' 

... 


r" 


g A' 

- /f9 v 

\ 

A 

1 

. ?'■ 




. 9 " 

S'* 

0 




. / ' ‘ 

. 8” 


& / " 


REVISION 






CORPORATION 
SPACE OPERATIONS 

POSTFLIGHT OBSERVATION RECORD (PFOR) C-12 
Nozzle Subassembly Phenolic Bondline Condition 


Motor No.: 360T028 Side: Left (A) Datei / 2 - / "* 


Assessment Engineer(s)/lnspector(s): 

Phenolic Subassembly: Throat Assembly ’ 


Record Primary Bondline/Phenolic Failure Mode Percentage (After Hydrolase and Wedge Removal): 

Degree Location 

'> ^ /If'/do /Sc>-Zi<\ 

Metal-to-Adhesive 9 7 /Oo 


Within Adhesive 
Adhesive-to-GCP 
Within GCP 

GCP-to-CCP 
Within CCP 


.r 


Record Secondary Bondline Failure Mode Percentage (After Removal of Remaining Phenolics): 

Degree Location 

Metal-to-Adhesive "" — 

Within Adhesive 

Adhesive-to-GCP ' — 

Phenolic Removal Method: 


al Housing Bondline Su 

A. Soot? 

B. Voids in Adhesive? 

C. Corrosion? 

D. Foreign Material? 


Comment # 



Notes / Comments ^ 

') --ra. /,'*/?</* <ro/e/?0s,j,sj 

- ~Z> ~ / "v 6 f s- / i. E t- 

\ 

Z ) Sff' C./7/) 


*eliminary PFAR(s)? Yes 


Clarification Form(s)? /^ Yas 


No Preliminary PFAR Number (s): 


No Clarification Form Page No.(s): 




REVISION 

DOC NO. 

TWR-64216 

VOL 


SEC 

PAGE 

C-17 




*77ico&o€ CORPORATION 
SPACE OPERATIONS 


Nozzle Subassembly Bondline Adhesive Void Clarification Form 


Motor No.: 360T028 


^ 1 

Left (A) □ Right (B) 

Date: JZ 

Assessment Engineer(s)/lnspector(s): _ ^ 

" Jnku ft-t 

Nozzle Subassembly: ///? } 




Record Bondline Adhesive Void Measurements and Locations Below: 


Degree 

Void Size 

Location on Bonding Surface 

Location 

Axial 

Circ. 

Distance From Fwd 

Distance From Aft 

o 

zze 

.to* 

/. 9o " 


. b " 

^ 

//£>* 

// " 


.to " 


( ' 


Notes / Comments 



Corresponding Comment Number(s): 


2 - 


DOC NO. 

TWR-64216 

VOL 

SEC 

PAGE 

C-17a 


REVISION 





77Uoi(u>e CORPORATION 
SPACE OPERATIONS 

POSTFLIGHT OBSERVATION RECORD (PFOR) C-12 
Nozzle Subassembly Phenolic Bondline Condition 

Motor No.; 360T028 Side: Left (A) Date: /-/g?-7~3 

Assessment Engineer(s)/lnspector(s): 

Phenolic Subassembly: Aft Inlet/Forward Nose Rings 

Record Primary Bondline/Phenoiic Failure Mode Percentage (After Hydrolase and Wedge Removal): 


Degree Location 



Record Secondary Bondline Failure Mode Percentage (After Removal of Remaining Phenolics): 



Phenolic Removal Method: M * F ^ 




//VC&&&& CORPORATION 
SPACE OPERATIONS 


Nozzle Subassembly Bondline Adhesive Void Clarification Form 


Motor No.: 360T028 


ml 


Left (A) □ Right (B) Date: /— 3 


Assessment Engineer(8)/lnspector($): Us S> / V>( 


Nozzle Subassembly: 0 /fl jUEr*? * Fhf~ i /// L~F~T~ /L-//V6- 3 


Record Bondline Adhesive Void Measurements and Locations Below: 


Degree 

Void Size 


Location on Bonding Surface 

Location 

Axial 

Circ. 

Distance From Fwd Distance From Aft 

jiF 

.re 

30 

/, 5 ® 

2 

.18 

^ 0 

.40 

344® 

.z$~ 

.zr 

/. £C> M>rr z) 


Notes / Comments @) TfP/^C. SHI fFA frP (+?*>*£ v t> ,p^ j o. 30 //V />/* 

lu-ETtE’ op seltvt TV TAfi. o£J b*a/p>l /A/£ . 

FofcEKHPJ MfrTHRUK- A'jLLEV 77/tF /9-PF-FS H/£~ \ //>/£> AT 3+4°. 7V£~ M*7. 79-L 
/Ho C/S/'/VF Ar TH/s- L.0C&T10A une us et> Ho o AJ . JAMPafs ^ptL£~ 

TA K TV FPoA) pFTAo/.ies AM£> METAi- $-« £FAcES AHP S-E7VT yc> f*>A 

AF/F-YS/^. 


Corresponding Comment Number (s): 


doc no. TWR-64216 


REVISION 









CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) C-12 
Nozzle Subassembly Phenolic Bondline Condition 


Motor No.: 360T028 


Side: Left (A) 


Date: / — 3 


Assessment Engineer (s) /Inspector (s): UJ / JL\(^ 3 / P/ £~ 7J 


Phenolic Subassembly: Nose Cap 


Record Primary Bondllne/Phenolic Failure Mode Percentage (After Hydrolase and Wedge Removal): 

Degree Location 


Metal-to-Adhesive 

Within Adhesive 
Adhesive-to-GCP 
Within GCP 

GCP-to-CCP 
Within CCP 


































r 

























Record Secondary Bondllne Failure Mode Percentage (After Removal of Remaining Phenolics): 
" Degree Location 



C’-q-F 

45- 


/3<r_/£s 


zrzS-no 


5,?~K0 

Metal-to-Adhesive 

34 

t ?r 

'!<=) 

IF 

29 

18 

LO 


Within Adhesive 

/ 


1 


/ 


/ 


Adhesive-to-GCP 

6 5- 

1 

7 ° 

ar 

70 


3 9 

8 + 


t 

Phenolic Removal Method: , UJ_S_ f £ 4^ 


Metal Housing Bondllne Surface Observations: 
A. Soot? 

Yes 

N y 

Comment # 

B. Voids in Adhesive? 



/ 

C. Corrosion? 




D. Foreign Material? 





Notes / Comments (J) PF*>£ JF(CA 71&A/ FoFF? FF&F" c-/9/) $ Nottt / t 

12) Special Issues 3.3.5 and 3.3.6: SET clM/F/cA7ii>/v Fo/e/Y <?:-)% FoTF Z. 

TYftc/)-L L !6-F7~- Tv-M Fl>/£sM <=>F FfP^AtP D A 0 /Ah FFX/F 0 Ff 

!M7T£ MiTTCMTL'r' nS-% c,/tot<F. A/vp A-7=~r ?, 2 F;AI.FJF F«U- 

c/pcayi. 


Bliminary PFAR(s)? 


Yes 


‘•^No 


Preliminary PFAR Number(s):. 


Clarification Form(s)? 


7^ 


Yes 


No Clarification Form Page No.(s): £--~ j 


DOC NO. 

TWR-64216 

VOL 

SEC 

PAGE 

C-19 


REVISION 



J 77vco&o€ CORPORATION 
SPACE OPERATIONS 


Nozzle Subassembly Bondline Adhesive Void Clarification Form 


Motor No.: 360T028 


Side: IB'Left (A) □ Right (B) Date: / 3 


Assessment Engineer(s)/lnspector(s): 


Nozzle Subassembly: fi/ 0 £ 


Record Bondline Adhesive Void Measurements and Locations Below: 


Degree Void Size 

Location Axial Clrc. 


27 , 72 , ,2Z- 

3 ,yr 


Location on Bonding Surface 

Distance From Fwd Distance From Aft 

PierprL - n>~Ar^r 

U12. 

\3.e° 


* o° 

.32 

.35" 

*gt° 

,zg 


( rttf’T 0 

,3^ 

, ZoO 

V J 

r 


tfET7H- - 7^ - 

uo 

L zP 


tF tAF- TO- FujQ 


7! n (X7C W 7/ — / r W LS T w r ^ ___ ^ 

7 -y-'P/ £</£■/ A- Lb ft I PE V O I D S , £>.~5>C> /A/. b/ft). /Aft~X 

Notes / Comments 07 Trrf^fh C / n-c*. L 

LuEXt £>BSFAUtt> TfrftPC'Cffr B>c/VbA.fA/E . 

)At>HE*n/E~ VOIPS O g9E7?l/EV A7~ C * 8/ ° f Z_ 9S ° rLft 7 T- *£*7 

vj ebb pur pfn>s vs-fter AT jl/A i£~ a/vo wftr fapf <=r*re-ftoCD 

t L7di ,» eA-*K>r*> "+*'£ t/ht f £K*w +*-** 7***^* 

JVlPEftcT vftS BO Aft TO oTF. 


Corresponding Comment Number(s): 


/ fZ- 


DOC NO. 


TWR-64216 | vol 

PAGE c _ 19a 


REVISION 


SEC 


/A*£0l(zC>€ CORPORATION 
SPACE OPERATIONS 



P0STFL1GHT OBSERVATION RECORD (PFOR) C-12 
Nozzle Subassembly Phenolic Bondline Condition 


Side: Left (A) 


Motor No.: 360T028 


Assessment Engineer(s)/lnspector(s) : 


Phenolic Subassembly: Cowl Assembly 


Record Primary Bondline/Phenollc Failure Mode Percentage (After Hydrolase and Wedge Removal): 

Degree Location 

!?&|/2g-a3s | sos'-iigl | | 

Metal-to-Adhesiva /b0 /e0 ^ /„/) 

Within Adhesive 
Adhesive-to-SCP 
Within SCP 

SCP-to-CCP 
Within CCP 



Record Secondary Bondline Failure Mode Percentage (After Removal of Remaining Phenolics): 

. . ; Degree Location 

\m | | | | | | 

Metal-to-Adhesive 
Within Adhesive 
Adhesive-to-SCP 


Phenolic Removal Method: 


al Housing Bondline Surface Ob 

A. Soot? 

B. Voids in Adhesive? 

C. Corrosion? 

D. Foreign Material? 


arvatlons 


Comment # 

7 


— I Notes / Comments l rs si r\ v ) 

/Jspecial Issue 3.3.8: ^ O? 5 ^tkcu^ f^ter pa^C’ZOA \fai<L 

b-Atai/y eomsfo* 


-eliminary PFAR(s)? Yes 


Clarification Form(s)? Yes 


No Preliminary PFAR Number(s): 


No Clarification Form Page No. (s): ^ 


DOC NO. 

TWR-64216 

VOL 

SEC 

PAGE 

C-20 






'77ico&o€ CORPORATION 
SPACE OPERATIONS 




Nozzle Subassembly Bondline Adhesive Void Clarification Form 


Motor No.: 360T028 

Side: 03 Left (A) 

□ Right (B) 


Assessment Engineer(s)/lnspector(s): 



Nozzle Subassembly: Clc>l>J 


f 


Record Bondline Adhesive Void Measurements and Locations Below: 


i- 


Degree 

Location 


Void Size 


Axial 


. Circ. I 

fOwOirA UP***' 

3,1 

2^. 


Location on Bonding Surface 
Distance From Fwd Distance From Aft 

O 


0 


o 


*/) Wald /v&kdL. LXyC -fLd" wz.<-e. dd'e.J'&l' by X-r&y 


.J 


Corresponding Comment Number (s): 


DOC NO. 

TWR-64216 

VOL 

SEC 

PAGE 

C-20a 


REVISION 






: «*'.i w v’ . f f.-V-rvA ±i* * j**** i>ssjSk. &2^«^Fo-rw. < UdJA , .\ -j a:A-.** ^»*ewivH W -:, w 


'//vco&&€ CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) C-12 
Nozzle Subassembly Phenolic Bondline Condition 


Motor No.: 360T028 

Side: Left (A) 


Assessment Engineer(s)/lnspector(s): ^ ^ “y — 1 

• hres4e>v\ 

1 

Phenolic Subassembly: Fixed Housing Assembly 


Record Primary Bondline/Phenoiic Failure Mode Percentage (After Hydrolase and Wedge Removal): 


Metal-to-Adhesive 

Within Adhesive 
Adhesive-to-GCP 
Within GCP 

GCP-to-CCP 
Within CCP 


Metal-to-Adhesive 
Within Adhesive 
Adhesive-to-GCP 



^-12 * Si 


Degree 

Laas-^sl 

Location 



'fakci 

70 



vh 













IQ 


7? 

30 




YO 




3o 




at 

















tAdt-^V d 

+\ prcV 
Failure M 

f o ^ 

V v 

ode Perce 

intage (Affl 
/3S-J52S 

pG-Y-tfuk 

ter Remov 
Degree 

i»s-3«r 

«^v eXCU 

al of Rem 
Location 

sc^5 ^5 

aining Phi 

V. 

inoiics): 



5 






3 









/oo 

l<r 

iOO 





32— 


Phenolic Removal Method: 


Metal Housing Bondline Surface Observations: 

A. Soot? 

B. Voids in Adhesive? 

C. Corrosion? 

D. Foreign Material? 


Yes 


No 

1/ 


Comment # 






-lZ_ 


Notes / Comments 

l/t 4 / dr ^ G O )\r O’ ^ ^ 

2) A cUr'/L //Kfi, *hu'ne.d &Jere«d^~ PMLC-2I& 

O.V-A C'2-\(L 0 

3) ^ \^\cCvVicrWs Wert {'o^L Lw uK r ^Scta^cS^/. &o Kx////re_ 

ia-^wT, / 4ST»tl 

| iliminary PFAR(s)? ^ Yes No Preliminary PFAR Number(s): - PL> 


Clarification Form (s)? \S Yes 


No Clarification Form Page No.fs )\ Cd^L A . 


DOC NO. 

TWR-64216 

VOL 

SEC 
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CORPORATION 
SPACE OPERATIONS 


Nozzle Subassembly Bondline Adhesive Void Clarification Form 


Side: CsK-eft (A) □ Right (B) 


Motor No.: 360T028 


Assessment Englneer(s)/lnspector(s): " 

•s, 


Nozzle Subassembly: MpsJ Vj }AI* 


Record Bondline Adhesive Void Measurements and Locations Below: 




Degree 

Location 








Void Size 


Location on Bonding Surface 


Axial 

.57 5 


^5 


.65 




» 7* 


Circ. 

►3c> 


, 3 c> 


as 


€ 


Distance From Fwd 


o, 8 




Distance From Aft 

»70 


|. 80 



Notes / Comments 


Corresponding Comment Number (s): 


DOC NO. 

TWR-64216 

VOL 

SEC 

PAGE 

C-21a 









77Uo£o€ CORPORATION 
SPACE OPERATIONS 



General Hardware Clarification Form 



SEC 


PAGE 


C-21b 







'77icO&o€ CORPORATION 
SPACE OPERATIONS 


General Hardware Clarification Form 


Motor No.: 380T028 | Side: (Kj Laft (A) □ Right (B) 


Assessment Engineer(s) /Inspector ( s): f\\ J^_\ ft' f (s — 

♦A: 


Sketch Observations Below (include locations and sizes of sketched^ features): 


_ a/. / U 


r >~ 


OUS'K 



m 

//// 




',v . 


SGo 









* / *y - 


‘ ( 




3©o 5^0 5*^0 ^lo 


REVISION 


PAGE 










CORPORATION 
SPACE OPERATIONS 


Motor No.: 360T028 


General Hardware Clarification Form 


Side: 0. Left (A) □ Right (B) Date: 



Description: BoZd/lne clyydHf^ , 


Sketch Observations Below (include locations and sizes of sketched features): 


\J_ I fnc>£>e>n\c. ~X/\diccJVi£~vv$ "S>ow^ 

1 0 75°-?5 o . 0 .^^ 

♦ ^ S>* CbfA 0^ Pusd £tl<l / , A reui^ d&^'t'wzj b'-j G- S fa/tW. <? ) '- 


^ ‘2H - K)o Ut^Lo V^<L Cc>0\A<L 

m.s"- is.5 - ^ ©f'fwA e v^A- 


IOo° - H^ 0 

>.6 -T^<Lc-lvcL 


(2) Ar£C- foSrl dv*r*v^ i^d’fir 


<3> c f , i 

_J \\.o‘'oS\ OX TojG 

I 1.5”' X \. Oci'rc. 

1 ' 


(?) A A 0~cUmL$ 1 J \)6 * i UJC-^ §6 \) 

/D.^T " cJrM of -f/ x q_ . -fujd e^<L<x/ /^D C 

TTo- v>*^ /.?5i#,'J X 

&.(?!> Ci' ir c_. 


Corresponding Comment Number(s): 


REVISION 

DOC NO. 

TWR-642J6 

VOL 


SEC 

PAGE 

C-21d 






77uOC>&<>€ CORPORATION 
SPACE OPERATIONS 


Motor No.: 360T028 


Assessment Engineer(s)/lnspector(s): 


POSTFLIGHT OBSERVATION RECORD (PFOR) C-13 
Cowl Ring Phenolic (CCP) Section Condition 


Date: S//&/ f 


Side: Left (A) 


Comment # 


A. Cross-ply cracking In virgin material? 

B. Ply lifting? 


Record the Cowl Char and Erosion Measurements Below: 

Station 0° 90° 

Location Erosion Char Erosion Chi 

0.3 *3^. * &JL t 

1.0 *3& .43 


90° 

Erosion Char 


•3<2- 

. 40 

* j£3 

.44 

• 33_ 

4/4 




*35 

^sL 

4/4 


Z 7 

.07 

^3_ / i/z/sO. 

.3 / 

S Q- 
a/4 u/4_ 


180° 

Erosion Char 

» 3o_ 

.33 ^31 


270° 

Erosion Char 

*_S£_ 
. 3 / .53 


.<34 


*32 

•32 £ 

-JOG. 

.<24 .73 


422 - 


Negative Margin of Safety? 


Station: 


.33 

*33 


*33 *4*0 

.$3 -4 Z. 

-<So 

Degree: 


Notes / Comments 



Preliminary PFAR(s)? 

Yes f No 

Preliminary PFAR Number (s): 


REVISION 


C-22 



CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) C-14 
Forward Exit Cone Phenolic (CCP) Section Condition 


Motor No.: 

360T028 

Side: Left (A) 


Date: 

S//&/93 

Assessment Engineer(s)/lnspector(s): 







Yes 

No Comment # 

I A. Cross-ply cracking in virgin material? 





B. Ply lifting? 


— 

— 



Record the Forward Exit Cone Char and Erosion Measurements Below: 




Station 

0° 

90° 

180 

o 

270 

O 

Location 

Erosion Char 

Erosion Char 

Erosion 

Char 

Erosion 

Char 

1.0 

.37 .&0 

.34 .77 

.3£ 

. 74 

.34 

,&C> 

4.0 


^34 .7S 


0 

.34 

.X.O 

4.6 

.74 

.34 . 76> 

.35 

•73 

.34 

._£o 

8.0 







12.0 







16.0 







20.0 







24.0 







28.0 







32.0 







32.9 







34.0 







Negative 

Margin of Safety? 

Yes / No 

Station: 


Degree: 









Notes / Comments 






Preliminary PFAR(s)? Yes 

y No Preliminary PFAR Number(s): 











verification Form(s)? Yes ✓ No Clarification Form Page No.(s): 


REVISION 

DOC NO. 

TWR-64216 

VOL 


SEC 

PAGE 

C-23 


77^oo^o3 CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) C-15 
Fixed Housing Phenolic (CCP) Section Condition 


Date: 5//5/9>? 


Motor No.: 360T028 


Side: Left (A) 


Assessment Engineer(s)/lnspector(s): //s- £ 


Fixed Housing Phenolic Section Observations; 

A. Cross-ply cracking in virgin material? 

B. Ply lifting? 

Record the Fixed Housing Char and Erosion Measurements Below: 


Station 

Location 

0.0 

1.0 

2.0 

3.0 

4.0 

5.0 

6.0 

7.0 

8.0 

9.0 

10.75 


Erosion Char 

.04 

*j2£. 

> 93 

._03_ 

._0_4 

.03 «<37 

O ><37 

0 

_ O .j£]_ 

-O -2Z- 


Negative Margin of Safety? 


Notes / Comments 


90 

O 

180° 

Erosion 

Char 

Erosion 

Char 

d2& 

S.0O 

0 

A42. 

.04 

-* 22 . 

,04 


0 


.02 

.9/ 

0 

*e>7 

■ OS 

.£>3 

-2— 

^ 22 - 

0 

*9/ 

0 

.93 

0 

•39 


0_ .77 

-v/ a . 


Station: 


Comment # 






270° 

Erosion Char 

■04 AZ& 
.OS /JIL 

■ Ob LQL 
.03 /.OO 

■J22. 24 

.02. ..22. 

Q> .90 

o ~aa 

(2 -73 

O .04 

./& /.4Q 


Degree: 


Preliminary PFAR(s)? 


arification Form(s)? 


No Preliminary PFAR Number (s): 


No Clarification Form Page No.(s): 


REVISION 


doc no. TWR-64216 
sic I PAGE 


C-24 










0 77icc>4zc>€ CORPORATION 

SPACE OPERATIONS 


Motor No.: 360T028 


POSTFLIGHT OBSERVATION RECORD (PFOR) C-16 
Throat Inlet Assembly Phenolic (CCP) Section Condition 


Side: Left (A) 



Comment # 


A. Cross-ply cracking in virgin material? 

B. Ply lifting? 


Record the Throat Inlet Ring and Throat Ring Char and Erosion Measurements Below: 


Station 

Location 


Erosion Char 

A04 -54 

-A./ 5 » 53 


A/2 

/•/7 

L2± 

a/9 

A /<^ 

A 06 

.39 


*52 

._5J_ 

±SO_ 

^57 

.47 


/ 


90° 

Erosion Char 

A2L *42. 
iM. .32 
.54 

MS .5i> 
i£L -45 
MS .47 
MS .44 
MS .47 
' MZ. .47 
SA. .32 
.73 .55 

.4& .2,7 

.40 .7/ 


Negative Margin of Safety? 


180° 

Erosion Char 

A0Z ,4Z 
A2P .43 
/.// . 42 


UJ_ 

At 7 ._40_ 
A [7_ 

A/4 .^7 

A&? .44 
•93 .S2_ 
,_£4_ 
t44_ .7>7 

.37, ,_Z3 

Station: 


270° 

Erosion Char 

/.7?S .47_ 
A22 1 *49_ 
A/2 .32 


.55 


2£2 *33 
A/S .44 
A/ 7 *4Z. 
A/3_ ._42- 
/.03> ,49_ 
.93_ .3/ 

^53_ .5<z. 

•_J9_ .70 

Degree: 


Notes / Comments 


Preliminary PFAR(s)? 


No Preliminary PFAR Number(s): . 


verification Form(s)? 


No Clarification Form Page No.(s): 


REVISION 


doc no. TWR-64216 vol 
I PAQE C-25 



CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) C-17 
Nose Cap Phenolic (CCP) Section Condition 


Motor No. 


360T028 


Side: Left (A) 


Assessment Engineer(s)/lnspector(s): £ 


Nose Cap Phenolic Se ction Observations; 

A. Cross-ply cracking in virgin material? 

B. Ply lifting? 

Record the Nose Cap Char and Erosion Measurements Below: 


Station 

Location 


Erosion 

.29 


Char 


•SI zS2_ 
.59_ 

421 _ * 42 - 
43_ 


18.0 ^46. 

20.0 A / 3 ._£0 

22.0 / 79 

24.0 J.97 ±46 

26.0 t22 

Negative Margin of Safety? 




.54 .50 

.59 .47 

.07 .43 

■ 73 .40 

/.73 .07 

A 3/ .70 


Date: G/2C>/?3 


180° 

Erosion Char 


4.0 

.4/ .52> 

.36. 

.52 

,36 

6.0 

.47 .54 

.40 

.57 


8.0 

.52 .49 

.46 

.54 

*42 


Comment # 


.43 .47 

•S3 .43 

.QZ .44 
-7/ .34 

.23 442. 

. 96 * t 2 L 

MIL 

£6s3 *^2 

/'*> *23 

Station: 


270° 

Erosion Char 

.3) ._6Q_ 
.41 .55_ 

• A 3 . * 5 A 


._54 

•39 


•50- 

.4& 

.S2 


.74 •42. 

.<£>S .46 


£5S_ 

A 75 

Degree: 


^46^ 

•&2 

.77_ 

.74 


Notes / Comments 


Preliminary PFAR(s)? 


_.arification Form(s)? 


i/ ~ No Preliminary PFAR Number(s): 

✓ ... 


_z No Clarification Form Page No.(s): 


REVISION 


doc no. TWR-64216 vol 
I PAGE C-26 










CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) C-18 
Forward Nose Ring and Aft Inlet Ring Phenolic (CCP) Section Condition 


Motor No.: 360T028 

Side: Left (A) 

Date: 

5/zo/93 

Assessment Engineer (s) /Inspector(s) : 




1 forward Nose and Aft Inlet Ring Phenolic Section Observations: 

Yes 

No Comment # 

/ 

A. Cross-ply cracking in virgin material? 


B. Ply lifting? 




/ 

Record the Forward Nose Ring (-503) Char and Erosion Measurements Below: 

Station 0° g0° 180° 

Location Erosion Char Erosion Char Erosion Char 

28.0 f.27 .49 /,// .43 /m/77 -49 

270° 

Erosion Char 

/./Z .44 

30.0 .99 m7/ 

. 9 / 

^7/ 

.90 *49 

.97 .49 

32.0 .9/ .44 

-•9/ 

.55 

^3 .63 

.95 .43 

Negative Margin of Safety? 

Yes 

No 

Station: 

Degree: 

Record the Aft Inlet Ring Char (-504) and Erosion Measurements Below: 


^ Station 0° 

Location Erosion Char 

34.0 .33 .55 

90 

Erosion 

•<e>7 

O 

Char 

.40 

180° 

Erosion Char 

.34 .55 

270° 

Erosion Char 

.54 
.92 .40 

36.0 .?/ .60 

.39 


.34 .53 

38.0 403 .5£ 

.99 

*59 

.93 .53 

A02 *45 

/.OS .45 

39.0 /./75 .4<? 

/.02 

•4/ 

.<97 .6/ 

Negative Margin of Safety? 

Yes 

J No 

Station: 

Decree: 

l_ 

Notes / Comments 





Preliminary PFAR(s)? Yes 

J No 

/ 

Preliminary PFAR Number(s):_ 



-.arification Form(s)? Yes ✓ No Clarification Form Page No. (s): 


REVISION 

DOC NO. 

TWR-642 1 6 

VOL 


SEC 

PAGE 

C-27 



77vCO&o€ CORPORATION 
SPACE OPERATIONS 

TWR-50051 
Revision A 


POSTFLIGHT OBSERVATION RECORD (PFOR) C-1 
Nozzle Assembly Quick-look Condition 


- 


Side: □ Left (A) 


Assessment Engineer(s) /Inspector(s) : 


A. Metal Damage Due to Transportation or Handling? 

B. Phenolic Damage Due to Transportation or Handling? 

C. Foreign Material? 


Notes / Comments I ^ _ - r , 

, / ( « ^ cv^cL, 

re»viAm.-$ ^ ^ i i 

\\^<L££*Jr-£ W'G vc\"5> U>iiv b^-loLdlX. vw- 

ruiai^A *\Vvrou<^ 





Preliminary PFAR(s)? 


rification Form(s)? 




Preliminary PFAR Number(s): 


Clarification Form Page No.(s): 


DOC NO. 

TWR-64216 

VOL 

SEC 

PAGE 

C-28 






'77ic<?&&€ 


CORPORATION 


SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) C-2 
Internal Nozzle Joint Condition 


Side: Right (B) 


Motor No.: 360T028 


Assessment Engineer (s)/lnspector(s): 


Joint: Nose Inlet-to-Flex Bearing-to-Cowl (Joint #2) 




Date: / y , 


Gas Penetration in the RTV (Terminated, Through)? 

RTV Not Below Char Line? 

RTV To the Primary O-ring? 

RTV Past the Primary O-ring? 

Uncured RTV? 

Voids Within RTV? 

Foreign Material? 

Heat Affected or Eroded Virgin CCP, GCP/SCP, or adhesive? 
Damaged Phenolics? 

Bondline Edge Separations? Use Clarification Form. 
Phenolics Axially Displaced From Housing? 

Heat Affected Metal? 

. Unbonded or Blistered Paint? 

Corrosion? 

Excessive Grease in Threaded Bolt Holes? 

Bolt Hole Damage (Through, Threaded/Helical Coil Insert)? 
Bent or Broken Bolts? 

Metal Damage (Joints or Housings)? 


'y 


Comment # 



Notes / Comments 




/s\j r r tr- X 

j Xt'i-L C ‘X A£jei'sv c g ' 'Minute 


f I'l. u 


5 /w^(K Soffit ± 0/yJ 

Babbles 'presevcY ~ C , A P r e-/iV- iVar y F > F’f\t£~ 

UJ £.-£> OJr 'A-Cw. • ' 


sliminary PFAR(s)? 


Preliminary PFAR Number(s) 


, S3C-Q3 


Clarification Form(s)? 


Clarification Form Page No.(s): 


REVISION 


doc no. TWR-64216 vol 
sic page q _ 29 



CORPORATION 
SPACE OPERATIONS 


Motor No.: 360T028 


POSTFLIGHT OBSERVATION RECORD (PFOR) C-3 
Nose Inlet-to-Flex Bearing-to-Cowl Joint (Joint #2) Condition Drawing Worksheet 


Date: 7 £ 


Side: Right (B) 


Sketch Observations Below (include locations and sizes of sketched features) 


Nose 

Inlet 

Housin 


Glass 

Cloth 

Phenolic 


Assembly 


rations and sizes or sxetcnea reaiuresj: 

-jiW'er' m r-fcivf & U bbled- at ^ -fto 0 

O ♦ tO u ^ ° COasr G-Ac 

•p'r{*w€r" b o’ b . KJocor'rc^e ox C ox iocVacft- 

Vc,(e> oo ex' ^ 

N t Cl 1 / ^ i *■ Vljoboijygi , $ SOwWp\^ 

1 0 

^ „ 


Forward Enc 
Ring/ 


*$$: cow, 



S£SBSS 



Housing 


Carbon Cloth 
Phenolic 


Silica Cloth 
Phenolic 


l) wrcMtrre**' , 

rt>-*sfb co* <c 7 

L'f,*' 

- * wo _ 

✓ «w O i / Jr f" 

/~ r /V /£ < oi 


4 /wv/* • -V/v" * '$> - * T * • 

f 0 /t 4 ?-S' : ~ <v Z(s> 0 ° 


Carbon Cloth 
Phenolic 


Cowl Assembly 


• 7 Vr>'f/?u 

K° m ' * 

* S*or'~t 

Z' 0 ~ o ~ ¥f p 


verification Form(s)? 


No Clarification Form Page No.(s): 


doc no. TWR-64216 vol 


REVISION 


SEC 







J 77icc>&c>€ CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) C-2 
Internal Nozzle Joint Condition 


Motor No.: 360T028 


Side: Right (B) 


Date: ( 2- - \ fa ^ 


1 - - I 

Assessment Engineer(s)/lnspector(8): 


Joint: Nose Inlet-to-Throat (Joint #3) 


Internal Nozzle Joint Observations: 

A. Gas Penetration in the RTV (Terminated, Through)? 

B. RTV Not Below Char Line? 

C. RTV To the Primary O-ring? 

D. RTV Past the Primary O-ring? 

E. Uncured RTV? 

F. Voids Within RTV? 

G. Grease Inhibiting RTV Backfill? 

H. Foreign Material? 

I. Heat Affected or Eroded Virgin CCP, GCP/SCP, or adhesive? 

J. Damaged Phenolics? 

K. Bondline Edge Separations? Use Clarification Form. 

L. Phenolics Axially Displaced From Housing? 

M. Heat Affected Metal? 

^ N. Unbonded or Blistered Paint? 

O. Corrosion? 

P. Alignment Pin Damage? 

Q. Excessive Grease in Threaded Bolt Holes? 

R. Bolt Hole Damage (Through, Threaded/Helical Coil Insert)? 

S. Bent or Broken Bolts? 

T. Metal Damage (Joints or Housings)? 


Yes 




No 

l/' 

J/ 


Comment # 








1/ 












1/ 






1/ 




Notes / Comments 


\) Scpa r-oCTi 7> OOC.\J VWCvn.Ht2-CL O l\ C—~ 3>| P\ 

>) 'pe* vcV £>b ^ + WV 

?0&fL Cr JP- . 


C-S'p-. Aprel 

C?bvCr^C<l 


eliminary PFAR(s)? 




Yes 


No 


Preliminary PFAR Number (s): 


Clarification Form(s)? 


ZZ. 


Yes 


No Clarification Form Paoe No.fsl: i^.~^>/^ 


REVISION 


&3 


doc no. TWR-64216 


VOL 


SEC 


PAGE 


C-31 




corporation 
SPACE OPERATIONS 


Nozzle Interface Separation Clarification Form 


Motor No.: 360T028 Side: □ Left (A) {%! Right (B) p a te: 1 — \ 


Assessment Engineer(s)/lnspector(s): KA, 


Part: Q Forward Exit Cone (Forward End) d Nose Cap (Aft End) 

□ Throat Ring (Aft End) □ Cowl (Forward End)* 

0 Throat Inlet Ring (Forward End) □ Inner Boot Ring (Forward End) 

□ Aft Inlet Ring (Aft End) 


Interface Separation Types: 

A. Metal-to-Adhesh/e 

B. Within Adhesive 

C. Adhesive-to-GCP 



D. Within GCP 

E. GCP-to-CCP 

F. Within CCP 


*G. Adhesive-to-SCP 
*H. Within SCP 
•1. SCP-to-CCP 



Corresponding Comment Number(s): 


REVISION . 


DOC NO. 

TWR-64216 

VOL 

SEC 

PAGE 

C-31a 





'7A*c&&c>€ CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) C-4 
Nose Inlet-to-Throat Joint (Joint #3) Condition Drawing Worksheet 




REVISION 

DOC NO. 

TWR-64216 

VOL 

— 


SEC 

PAGE 

C-32 







•77Uo6c>€ CORPORATION 
SPACE OPERATIONS 


TWR-50051 
Revision A 


POSTFLIGHT OBSERVATION RECORD (PFOR) C-2 
internal Nozzle Joint Condition 


I Motor No.: 




Assessment Engineer(s)/lnspector(s): 


Side: □ Left (A) $ Right (B) Date: /^L~ 


ArU— 


Joint: □ Nose Inlet-to-Flex Bearing-to-Cowl (Joint #2) |^3 Throat-to-Forward Exit Cone (Joint #4) 

□ Nose Inlet-to-Throat (Joint #3) Q Aft End Ring-to-Fixed Housing (Joint #5) 


Comment # 


Gas Penetration in the RTV (Terminated, Through)? 

RTV Not Below Char Line? 

RTV To the Primary O-ring? 

RTV Past the Primary O-ring? 

Uncured RTV? 

Voids Within RTV? 

Grease Inhibiting RTV Backfill (Joints 3 and 4)? 

Foreign Material? 

Heat Affected or Eroded Virgin CCP, GCP/SCP, or adhesive? 
Damaged Phenoiics? 

Bondline Edge Separations? Use Clarification Form. 
Phenoiics Axially Displaced From Housing? 

Heat Affected Metal? 

Unbonded or Blistered Paint? 

Corrosion? 

Alignment Pin Damage (Joints 3, 4, and 5)? 

Excessive Grease in Threaded Bolt Holes? 

Bolt Hole Damage (Through, Threaded/Helical Coil Insert)? 
Bent or Broken Bolts? 

Metal Damage (Joints or Housings)? 


z) Up - h CarrosJtr* ekstroeA . &&***- 


Preliminary PFAR(s)? 


Clarification Form(s)? 


Preliminary PFAR Number(s):. 


No Clarification Form Page No. (s): ^ 


ooc no. TWR-64216 


hfN WWW N 



/ CORPORATION 
SPACE OPERATIONS 


TWR-SOOS1 
Revision A 


Nozzle Interface Separation Clarification Form 



Assessment Engineer(s)/lnspector(s): 


Part: J2 Forward Exit Cone (Forward End) 

□ Throat Ring (Aft End) 

□ Throat Inlet Ring (Forward End) 

□ Aft Inlet Ring (Aft End) 

□ □□ 

Nose Cap (Aft End) 

Cowl (Forward End)* 

Inner Boot Ring (Forward End) 

Interface Separation Types: 




A. Metal-to-Adheslve 

D. Within GCP 


*G. Adhesive-to-SCP 

B. Within Adhesive 

E. GCP-to-CCP 


*H. Within SCP 

C. Adhesive-to-GCP 

F. Within CCP 


*1. SCP-to-CCP 



Corresponding Comment Number(s): 


REVISION 

DOC NO. 

TWR-64216 

VOL 


SEC 

PAGE 

C-33a 



TWR-50051 
Revision A 


'77vco&&€ CORPORATION 
SPACE OPERATIONS 


Nozzle Interface Separation Clarification Form 


Side: □ Left (A) Dfl Right (B) 


Assessment Engineer(s)/lnspector(s): 




Part: □ Forward Exit Cone (Forward End) 

H Throat Ring (Aft End) 

□ Throat Inlet Ring (Forward End) 

□ Aft Inlet Ring (Aft End) 

□ □□ 

* 

A 

Nose Cap (Aft End) 

Cowl (Forward End)* 

Inner Boot Ring (Forward End) 

Interface Separation Types: 

A. Matal-to-Adhesive 

D. Within GCP 


*G. Adhesive-to-SCP 

B. Within Adhesive 

E. GCP-to-CCP 


*H. Within SCP 

C. Adhesive-to-GCP 

F. Within CCP 


*1. SCP-to-CCP 


-360 



Corresponding Comment Number(s): 


revision . 


DOC NO. 

TWR-64216 

VOL 

SEC 

PAGE 

C-33b 




■77Uo£o€ CORPORATION 
SPACE OPERATIONS 


TWR-50051 
Revision A 


POSTFLIGHT OBSERVATION RECORD (PFOR) C-5 
Throat-to-Forward Exit Cone Joint (Join! #4) Condition Drawing Worksheet 


1— Side: □ Left (A) 


Assessment Engineer (s)/lnspector(s): 


m 

Right (B) 

Date: 

0=1 


Sketch Observations Below (include locations and sizes of sketched features): 


Lf) bJo w\ i tva-l 

V\o core 05>'\trv\ . 

^' < \dcops. 


m 


S) f rv\ \ 

dorros^w 

0 ' Z>GD° Wvi££v^ 

<5tvVl\'rO^ 


Throat Assembly 




Carbon Cloth 
Phenolic 


/ Forward Exit 

Cone Assembly 

Carbon Cl^tk. 

Phenolic 


Glass Cloth Phenolic 





/ Throat 



Glass Cloth 


\ Housing / 

— k 

^r) 

— ,2r 

; Phenolic ^ 

\ « \ 


(Q 

/) /<?7~V' b&looj “tCj Z_. 

C Iwr 0-%fo6 
2.7V re^c UcL priori 
C-rlAfy <\i 

n) £TU to -+ O 

35^0-^ 


Forward Exit 
I I Cone Housing 


nJk 

U«Wr - Vo- vv\«d*yw\ 
corrosvb^ cf-SHf 

^^xg^OCiCVV i c£ 

C>yui ^-owda-r’-Y 0-r>^ 
a ,v Pero 0 


arification Form(s)? 


No Clarification Form Page No. (s): 



REVISION 

DOC NO. 

TWR-64216 

VOL 

— 


SEC 

PAGE 
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CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) C-2 
Internal Nozzle Joint Condition 


f Motor No.: 360T028 

Side: Right (B) 


Assessment Engineer(s)/lnspector(s): ^ CJicOcS |c* 


Joint: Aft End Ring-to-Rxed Housing (Joint #5) 


Internal Nozzle Join t Observations; 

A. Gas Penetration in the RTV (Terminated, Through)? 

B. RTV Not Below Char Line? 

C. RTV To the Primary O-ring? 

D. RTV Past the Primary O-ring? 

E. Uncured RTV? 

F. Voids Within RTV? 

G. Foreign Material? 

H. Heat Affected or Eroded Virgin CCP, GCP/SCP, or adhesive? 

I. Damaged Phenoiics? 

J. Bondline Edge Separations? Use Clarification Form. 

K. Phenoiics Axially Displaced From Housing? 

L. Heat Affected Metal? 

M. Unbonded or Blistered Paint? 

-ta N. Corrosion? 

O. Alignment Pin Damage? 

P. Excessive Grease in Threaded Bolt Holes? 

Q. Bolt Hole Damage (Through, Threaded/Helical Coil insert)? 

R. Bent or Broken Bolts? 

S. Metal Damage (Joints or Housings)? 


Yes 


No 

* 


Comment # 




~7~~ 


& 2. 




US 






5 


jf'L 






m 




Notes / Comments . //>>- e 

m rru 3z*-o-s. 

& x * TV ™ 

fa rtzviu* CdW> M ft* *** fiW ■**"**" '^ 

& ykrfse*** C-X). 


sliminary PFAR(s)? 


Yes 


y 


No 


Preliminary PFAR Number(s): . 


Clarification Form(s)? 


Yes 


Z 


No 


Clarification Form Page No.(s): 


REVISION . 


DOC NO. 

TWR-64216 

VOL 

SEC 

PAGE 

C-35 









CORPORATION 


SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) C-6 
Aft End Ring-to-Fixed Housing Joint (Joint #5) Condition Drawing Worksheet 


Motor No.: 360T028 


Assessment Engineer(s)/lnspector(s): 


Side: Right (B) 



.rification Form(s)? 




No Clarification Form Page No.(s): 


doc no. TWR-64216 vol 


SEC 








CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) C-7 
Cowl Insulation Segment Condition 


Motor No.: 360T028 

Side: Right (B) 

Date: /£>/ / !r/?Z- 

Assessment Engineer(s)/lnspector(s): ^ 


Cowl Insulation Segment Observations; Yes No Comment # 

A. Spring Pin Holes Completely Through the Cowl Segment? 

B. Abnormal Heat Effects or Erosion? V 

C. Soot Between the Cowl Segment and Cowl Housing? / 

D. Bondline Failure Mode? Data Collection Only. N/A N/A 


Notes I Comments 

/7> 'Suable* 




r* - fV- j 

/6/0 4 Q Mfjn/l - r-o • 


(■ slim inary PFAR(s)? 
Clarification Form(s)? 


Yes )L No 
Yes No 


Preliminary PFAR Number($):_ 
Clarification Form Page No.(s): 


doc no. TWR-64216 vol 


REVISION 


SEC 


PAGE 


C-37 





77Uc*(x>€ CORPORATION 
SPACE OPERATIONS 


P0STFL1GHT OBSERVATION RECORD (PFOR) C-8 
Flexible Bearing, Flexible Bearing Protector, and Flexible Boot Condition 


Motor No.: 360T028 


Side: Right (B) 


Assessment Engineer(s)/lnspector(s): ^ 


Flexible Bearing. Bearing Protecto r, and Boot Observations: 

A. Bearing Protector Burn-Through? 

B. Cracks Through the Bearing Protector? 

C. Bearing Protector Heat Effects or Erosion Other 
Than at Cowl Vent Hole Locations? 

D. Soot Between the Bearing Protector and Flexible Bearing? 

E. Heat Effects to the Flexible Bearing? 

F. Bent or Broken Bearing Protector Bolts? 

G. Flexible Boot Burn-Through? 

H. Abnormal Heat Effects or Erosion to Flexible Boot ID? 

I. Foreign Material in Boot Cavity? 


Notes / Comments 


Date: 1 / 1 ^ — 




Yes No Comment # 



sliminary PFAR(s)? 


Clarification Form(s)? 


No Preliminary PFAR Number(s):_ 


No Clarification Form Page No. (s): 


DOC NO. 

TWR-64216 

VOL 

SEC 

PAGE 

C-38 



y A*CoXu>£ CORPORATION 
SPACE OPERATIONS 

POSTFLIGHT OBSERVATION RECORD (PFOR) C-S 
Flexible Bearing Protector Thickness Measurements 

Right (B) 




Record the Flexible Bearing Protector Gas Impingement Area Thickness Measurements (see figure) Below: 


Thickness Thickness Thickness 

Degree Measurement Degree Measurement Degree Measurement 

Location “A”* (inches) Location “A"* (inches) Location “A"* (inches) 



* “A” Is the minimum thickness of the bearing protector 
in-line with the cowl vent holes. It corresponds to the 
deepest gas impingement location. 


Notes / Comments 




eliminary PFAR(s)? 

Yes 

/ No 

Preliminary PFAR Number fs): 


Clarification Form is)? Yes v No Clarification Form Pape No. (s): 




Date: -/<£-?<? 


% 



Motor No.: 360T028 Side: 

Assessment Engineer (s) /inspector (s) : 


REVISION 


doc no. TWR-642 1 6 vol 

~ I PAGE C-39 






CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) C-10 
Throat Diameter Measurements (Data Collection Only) 


Motor No.: 360T028 


Side: Right (B) 


Assessment Engineer(s)/lnspector(s): 


Record the Nozzle Throat Diameter Measurements Below: 


Date: 


Degree 

Location 


Diameter 

Measurement 

(inches) 

SS. 95£" 

SS. 930 « 



.arification Form(s)? 


No Clarification Form Page No. (s): 


doc no. TWR-642 1 6 voc 


SEC 








Motor No.: 360T028 


77Uc»(zoe CORPORATION 
SPACE OPERATIONS 

POSTFLIGHT OBSERVATION RECORD (PFOR) C-12 
Nozzle Subassembly Phenolic Bondline Condition 


Side: Right (B) Date: / - 5 3 


Assessment Engineer(s)/lnspector(s): yj !L.^LS~S / 7~D // 


Phenolic Subassembly: Aft Exit Cone Assembly 


Record Primary Bondline/Phenolic Failure Mode Percentage (After Hydrolase and Wedge Removal): 

Degree Location 

£-3fg | I I I I I 

Metal-to-Adhesive 

Within Adhesive 
Adhesive-to-GCP 

Within GCP !0O 

GCP-to-CCP 

Within CCP 


Record Secondary Bondline Failure Mode Percentage (After Removal of Remaining Phenolics): 

_,-J Degree Location 

O- 45 " 4 ^"^ ?£>-/? 5 " /3 | I8o-IZ 5~ z^S-7 7a 3 / 5 ~ h 

Metal-to-Adhesive l ^ j I 5 / 3 

Within Adhesive / " 2 " ^ I 2 - 1 / 

Adhesive-to-GCP \lB 9? YWTfl \ 13 93 Ue UZ - 


Phenolic Removal Method: ^ 












'77ico&£>€ CORPORATION 
SPACE OPERATIONS 


Nozzle Subassembly Bondline Adhesive Void Clarification Form 


Motor No.: 360T028 

Side: D Left (A] 



Assessment Engineer(s)/lnspector(s): W //- FF S 

/ F/tFS Tv A/ 


Nozzle Subassembly: 

AFT E-y/7~ CoA/F 

A so? 


Record Bondline Adhesive Void Measurements and Locations Below: 


Degree 

Void Size 

Location on Bonding Surface 

Location 

Axial 

Clrc. 

Distance From Fwd 

Distance From Aft 

/ 

FO 

So 

IlF 



. L \C> 

Ao 




.10 

, T<T> 



f7 

. 78 

S3- 



98 

A 3^ 

.80 



z-f 2 - 

i,xo 




‘T 

, 70 

,70 

42 . 25 - 



UP 

s* 

6>. U 



, 5-<P 

.10 

US 




AO 

9.8o 






Notes / Comments 

TYPAc/t-lcY if FAY FOu 

/4£>F^snsF 

1/ 0 /J> s (, To£> P /# 


oB$£7t\/<rb 

A~&6Vf/£> 0^ FAA-O/cT . 








Corresponding Comment Number(s): 


doc no. TWR-64216 vol 
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CORPORATION 
SPACE OPERATIONS 


_ POSTFLIGHT OBSERVATION RECORD (PFOR) C-12 


Nozzle Subassembly Phenolic Bondline Condition 



REVISION 

DOC NO. 
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77vco&o€ CORPORATION 
SPACE OPERATIONS 


f \ Nozzle Subassembly Bondline Adhesive Void Clarification Form 









CORPORATION 
SPACE OPERATIONS 




77vco£c>€ CORPORATION 
SPACE OPERATIONS 


Nozzle Subassembly Bondline Adhesive Void Clarification Form 


Motor No.: 360T028 


Side: □ Left (A) Right (B) Date: /‘Z//C/92- 


Assessment Engineer (s) /Inspector (s) : 


Nozzle Subassembly: 




'Vzsy. 


Record Bondline Adhesive Void Measurements and Locations Below: 


Degree 

Location 


Void Size 

Axial Circ. 


.So 


Location on Bonding Surface 
Distance From Fwd Distance From Aft 


A VorvT 




T'tft ^0^6. Vl *r>-X£ 

i /o/DS. j C>yci*/vif£'??-sxjr/s9c- 

4*1 u*/ £ -r*i£ CrfO 


2^1 

c 

28 o 0 


J.o 

a a 


J.o " 


1 UJ&tlA 4 c*L( " 


CJ>0/L*> A/oi, t 


S.O 

/. ^ 


Notes / Comments 


REVISION 


Corresponding Comment Number(s): 


doc no. TWR-64216 
~ r ^ k C-44a 









Motor No.: 360T028 


/A*c&&c>€ CORPORATION 
SPACE OPERATIONS 

POSTFUGHT OBSERVATION RECORD (PFOR) C-12 

J 

Nozzle Subassembly Phenolic Bondline Condition 


Side: Right (B) Date: £3 


Assessment Engineer(s)/lnspector(s): / us NL )CET $> / [> 


Phenolic Subassembly: Aft Inlet/Forward Nose Rings 


Record Primary Bondline/Phenolic Failure Mode Percentage (After Hydrolase and Wedge Removal): 

Degree Location 

[ fS | T-IBO- | 4ffg-225~|2Z-r-Z>fe7l-:?''3- \StS-lCO 

Metal-to-Adhesive /OO ICO °) /OO / 6 <£> & 5~ 

Within Adhesive 

Adhesrve-to-GCP C / £> 

Within GCP 

GCP-to-CCP 

Within CCP 


Record Secondary Bondline Failure Mode Percentage (After Removal of Remaining Phenolics): 
A/A_ Degree Location 

Metal-to-Adhesive 
Within Adhesive 
Adhesive-to-GCP 

Phenolic Removal Method: J-HQM & k/ E£>C~£ 


al Housing Bondllne Su 

A. Soot? 

B. Voids in Adhesive? 

C. Corrosion? 

D. Foreign Material? 


Comment # 


Notes / Comments (D c/^AAl A FI C&77 * A/ PA (At 4 S' A . 

Z) //f EVUCA7 7Z> Artist c*/UOSW 0 ™KL 9 A*?* A>P= ^/i /P aM'E" 


sreciAL- ) 5 f#FS , - 4-07? AT 2.5 3 , SEET TFoP C l- AA f Ff^A TT 6 A' 

Fofi A FACAF C-AFA AcTF 2 .. 


")elim inary PFAR(s)? 


Clarification Form(s)? 


Yes 


J^T Yes 


No Preliminary PFAR Number(s): 


No Clarification Form Page No.(s): T - A 5~ 


DOC NO. 

TWR-64216 

VOL 

SEC 

PAGE 

C-45 






' 77 uco&€>€ corporation 

SPACE OPERATIONS 


Nozzle Subassembly Bondline Adhesive Void Clarification Form 


Motor No.: 360T028 

Side: □ Left (A) O^RIght (B) 

Date: / — / 8 —J~5> 

Assessment Englneer(s)/lnspector(s): U; /jL f6^TS> / 1>! M L- / 

Nozzle Subassembly: AjO^C //VLe~T~ A M 6- S {"503 b ~YO 

f) 


Record Bondline Adhesive Void Measurements and Locations Below: 

Void Size 


Degree 

Location 

/ 

>1L ... 


Axial 

.3 o 


Clrc. 

. 7-0 


Location on Bonding Surface 

Distance From Aft 


Distance From Fwd 

rteTnc -yz> -/br=T~ 

.70 




Notas , comm«nt« (p ~j7p77c~ 77u- 

A wtu. esse* rev at f*#v**p eNt> ^ 2 . 02 . 

uj/tictf pots //or cfi/UttLA^rE CJu*s&-y i^iYH z/r£~ of= U>4 
A-T 2^3*. .0B5£#l/£-p verb rt£~$ Sts£ fr~P> 0JO £>/A. 


\ y 


Corresponding Comment Number(s): / 


doc no. TWR-64216 vol 


PAQE C-45a 


REVISION 


SEC 


Motor No.: 360T028 


S/vc0&&€ CORPORATION 
SPACE OPERATIONS 

"'j POSTFLIGHT OBSERVATION RECORD (PFOR) C-12 

Nozzle Subassembly Phenolic Bondline Condition 


Date: /— f 8 ~~ 9 


Assessment Engineer(s)/lnspector(s): tfjFL £/£ / US ft- K €“S / 


Phenolic Subassembly: Nose Cap 


Record Primary Bondline/Phenolic Failure Mode Percentage (After Hydrolase and Wedge Removal): 

Degree Location 

I I I I I I 

Metal-to-Adhesive 

Within Adhesive 
Adhesive-to-GCP 
Within GCP 

GCP-to-CCP /DO 

Within CCP I 1” 


Record Secondary Bondline Failure Mode Percentage (After Removal of Remaining Phenolics): 

Degree Location 


Within Adhesive 
Adhesive-to-GCP \8b 


p-AF 

fS-°>0 

90-llF 

i^r-teo 

I8C-2Tc 

2-0 

/r 

20 

20 

35- 






80 

8^ 

80 

80 

is~ 


is~ I 80 -70 


Phenolic Removal Method: 


l(J OPOfr 




Comment # 


A. Soot? 

B. Voids in Adhesive? 

C. Corrosion? 

D. Foreign Material? 


Notes / Comments (T) * DIET PF#£ OWHZ / Ft C/f-VoAJ FoPrt PPOE~ 

?) Special Issues 3.3.2, 3.3.3, and 3.3.4: FFo/L c.la-* if tc. A pro A) PAD€~ C-4-6 /h Fo7F 2.. 

^JYP/CpL Li TO MfO/NM Cffi&OS/cAJ <o/V F<" D /,& /AS, /A AK /^TF# fTT*/ Tt F 

J fi-pourtfr &e>*? D eiAUf/V). AFp £>F FFF F /Sf ■ MAX Aa c/A cus/P. 


^liminary PFAR(s)? 


Clarification Form(s)? 


RBI 


Preliminary PFAR Number (s): 


Clarification Form Page No.(s): 





REVISION 
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77Uo£oe CORPORATION 
SPACE OPERATIONS 



Nozzle Subassembly Bondline Adhesive Void Clarification Form 


( 


Motor No.: 360T028 

Side: □ Left (A) 1 

H^Right (B) 

s 

Date: ! " 9 ~Z> 


Assessment Engineer(s)/inspector(s): ~tL- }C £ S y/ L / Q7AL / M f 


Nozzle Subassembly: fiPSO" O/h^ 

Record Bondllne Adhesive Void Measurements and Locations Below: 


Degree 

Location 

131 

Void Size 

Axial 

.30 

Circ. 

. 7.0 

Location on Bonding Surface 

Distance From Fwd Distance From Aft 

rA£TA{~-'TO- APT 

/Z -70 

ns 

. 3 *r 

.7-0 

/o.to 

zo 9 

, 30 > 

./o- 

e.oz> 

z97 

>3>+ 

*-l 

7. go 


Ar 13 

. 3-T 

./r 

M ET*L-n>- t-w 

/-3 

if~ Z£> 7 

% 

ul 

1 1 

.17 

LAO 


rjt CAP- Tt>- 'TUb jDSt rfjJO 


Mt AT) TTncfit- 9MHJ- V 0.3° D/A, MAX'/Wt/U^OtF 

° 6S 0B5£7?l/£~E> TTJ-AM* C-Af T~ B&Jt> LJA/ E~ . 

\z)ftPfKrswr ,*ID at ns° cAzriArF* “J>*e*-S ' J; D * e *2*J$Z2? 

^ AT ,77“ A u> VKD iffVRWWrt? 

tA^r c«-r z. wA-Y JA-^tr t>e*rA.oren At>jr*tvF evipet/ct of ^&e~^ c/ * p - 

ApAF?)l/0 SO! PS C+P-7t>- A!OS£- /J7£T 

Vafitn. *-«- ot o^/rj y F’TA LDA'S D£-+Ol5')->' ALL Lt>A S (sEve*) 

&r»v- e * A * /wb 

AArp a-fj> evt pew ae~ m ay BF scfe/ji rP off. 


Corresponding Comment Number(s): 


/ 


REVISION 


DOC NO. 

TWR-64216 
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CORPORATION 
SPACE OPERATIONS 

POSTFLIGHT OBSERVATION RECORD (PFOR) C-12 
Nozzle Subassembly Phenolic Bondline Condition 


Motor No.: 360T028 Sid 

Assessment Engineer (s)/lnspector(s): 

Phenolic Subassembly: Cowl Assembly 

Record Primary Bondfine/Phenolic Failure Mode Percentage (After Hydrolase and Wedge Removal): 


Metal-to-Adhesive 

Within Adhesive 
Adhesive-to-SCP 
Within SCP 

SCP-to-CCP 
Within CCP 


Degree Location 


|Sl£d£J 

+5 -ISS 

I3S-^S 






IOO 

IDO 

CO 

|t>0 















































j Record Secondary Bondline Failure Mode Percentage (After Removal of Remaining Phenolics): 

Degree Location 


Metal-to-Adhesive 
Within Adhesive 
Adhesive-to-SCP 


iM- 


Phenolic Removal Method: 


Metal Housing Bondline Surface Observations: 

A. Soot? 

B. Voids in Adhesive? 

C. Corrosion? 

D. Foreign Material? 


Yes 


No 


IX 


ZZL 




Comment # 

1 

: >- 


Notes / Comments r ) J I . J 

/) Soecial Issue 3.3.7: 1 1 LbtiO* ^ I/O I CIS 

S)M C orre><.!trrt 

<f'3£d / ^ 

No Preliminary PFAR Number(s): 


Bliminary PFAR(s)? 


Yes 


Clarification Form(s)? Yes 


No Clarification Form Page No.fs): 


REVISION 


doc no. TWR-64216 vol 
sic page 







/Aco^o€ CORPORATION 
SPACE OPERATIONS 


Motor No.: 360T028 


Nozzle Subassembly Bondline Adhesive Void Clarification Form 


Side: □ Left (A) ® Right (B) | Date: 


Assessment Engineer(s)/lnspector(s): Clc^^ 


\Tr-C.% TOv 


Nozzle Subassembly: 

CLo uj \ 

1 


Record Bondline Adhesive Void Measurements and Locations Below: 


Degree 

Void Size 

Location 

on Bonding Surface 

Location 

Axial Circ. 

Distance From Fwd 

Distance From Aft 

to 

^ nm 

b 



<^'30 t? . j . 


Notes / Comments . 

^ I/a iV^s-T £ L 



A- r^y 


Corresponding Comment Number(s): 


revision . 


doc no. TWR-64216 


C-47a 








V corporation 

SPACE OPERATIONS 



3, P0STFL1GHT OBSERVATION RECORD (PFOR) C-12 

Nozzle Subassembly Phenolic Bondline Condition 


Side: Right (B) | Date: / Z -fJ-J'Z- 

Assessment Engineer (s)/lnspector(s): ILl'C£~ < £? Aj fl~L_ 


Phenolic Subassembly: Fixed Housing Assembly 


Motor No.: 360T028 


Record Primary Bondline/Phenolic Failure Mode Percentage (After Hydrolase and Wedge Removal): 

Degree Location 

±2d2l] !2 !l3£ I 1 

Metal-to-Adhesive "3 & y3 


Within Adhesive 

Adhesive-to-GCP (C? “Z.2 ^2.5""" 

Within GCP £?0 3 




GCP-to-CCP 
Within CCP 


~a - rz>~ ^E7/pT77t~ S ePcTfo2 /r> 

J? usfrrr&J 5 


Record Secondary Bondline Failure Mode Percentage (After Removal of Remaining Phenolics): 


Metal-to-Adhesive 
Within Adhesive 
Adhesive-to-GCP 


Phenolic Removal Method: 


Degree Location 

|4^W35T| 35^25" l2Z5-~?/5T tor-*ri 


}°Q 1 Too 


al Housing Bondline Su 

A. Soot? 

B. Voids in Adhesive? 

C. Corrosion? 

D. Foreign Material? 


Comment # 


Notes / Comments 

9 Sif C -YS4 A* t/o/Di 


7 '. CP 'JC ■ct'j+jS -v. 

—£C <"->5 / 

•-"iliminary PFAR(s)? 


/*jC ' ■£r*"'c 

c > 


i^v r fjOfo c s 

C e *t s 


No Preliminary PFAR Number(s): 


c ‘ ^ ^ 

2^ 5 t .& •' ^ ^ 

y # ~ ~ S ' a****+~~ 

' or , * ■ -r «•» ' • 

. . . O 

iKar/e\* 1 — ' ^ r 


Clarification Form(s)? 

Yes 

No 

Clarification Form Page No.(s): 

REVISION 



doc no. TWR-64216 









7/Uo£o€ CORPORATION 
SPACE OPERATIONS 


Nozzle Subassembly Bondline Adhesive Void Clarification Form 


Side: □ Left (A) H Right (B) Date: / 2 //£/'. ~ 


Assessment Engineer(s)/lnspector(s): ^ £~ 


Nozzle Subassembly: 


Motor No.: 360T028 


Record Bondline Adhesive Void Measurements and Locations Below: 


Degree 

Location 

100 

20*2 


Void Size 


no 


a±o 


Location on Bonding Surface 
Distance From Fwd Distance From Aft 

2j2££_ 

I&.7.00 

0<?OO 


REVISION 


PAGE 


C-48a 






/A*cc>&o€ CORPORATION 
SPACE OPERATIONS 



General Hardware Clarification Form 



SEC 


PAGE 


C-48b 







*77vCO&o€ CORPORATION 
SPACE OPERATIONS 



Motor No.: 360T028 


Side: □ Left (A) 


Assessment Engineer(s)/lnspector(s): 


DL/asL ‘ 'VfG-'rtl- SfOi. 


Sketch Observations Below (include locations and sizes of sketched features): 2- 

tvvf £ Sr# "v oaj */tp 


*/ 


&>t>r 









/lit 

t 

no i*> ** 


! 

L/r/i 

Sr/9^tr> or, rj t/ 0 „ s . 


Corresponding Comment Numtoer(s): 


REVISION 


doc no. TWR-64216 


C-48c 






/ CORPORATION 
SPACE OPERATIONS 


General Hardware Clarification Form 


Motor No.: 360T028 


HEW 


Date: / 2/S£/ ? Z 


Side: □ Left (A) 


Assessment Engineer(s)/lnspector(s): / 


Description: 77 ?sp Q a .TT D/<r x*- - V £ - ^ <Di , 1 f . ^ 


Sketch Observations Below (include locations and sizes of sketched features): 


"O - Oo' 


6 ) sjo Tosj: 


.O /<?►—- of t 


^ e - 3 a° ~ 

".o' - £.£>" /?<r " AytAL w/£» 77 ^ 


w/ow <v <5>_ ^ " xfo* 




y */ £ 0 /\t 


sUO is ,j > 0 ^ ~ 


&is ^-*0 


/ ' x / jT '' 


/yo x 0 Aou «j.z> 


y~\ O O 

VJ - /or 


r zr - ib.r ^,/ud 


'ly/'iL- vj&rtf Qf .£*'*(+, <?q 0 

ro / r " ^ 

/<J - r °. <V//? c^V'.v/o iTX ^ 

D/9^ ^ OAJ -f C 


t»'& l ' J L 


Z-JO 'd^i/N 
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CORPORATION 
SPACE OPERATIONS 


General Hardware Clarification Form 

✓ 


Motor No.: 360T028 

Side: □ Left (A) 


Date: ^ -2 

Assessment Engineer(s)/lnspector(s): 2/ , 


Description: ^ So^>'<^ 

/+S D'C4T‘'^> fT 

~ 'S S ~ ci>*jDs~y^ssf 


& / C ^ ■' t3^L/ S 


(/£> /?r°-^3S 


^ ■" //"r 


£Tc^<V d Co^jC 




() ro SS'SlS- Co/14 a L *-••>+) J 

■''' A v 

x^/' O ^Vv^oV-O £'S'‘Ci,C*JS£z‘ 

7>>s y 

y'S Sr 'J *f*ff*f 

q£ ~ C? - /L /*£?'/<£ 


7~A"S 


^ & A. j. . , *'\j£ 2 * 


9) /£o ■ / -'o 

~ "■ ci " 

,>£ £^0 

C t' sw / r-'yrss—' 


(^Pz>-rS//2{ t 


^ ”£x>J£ . 


Co<{/<2t £_<**— i>-j 


^ a 

OQp ^0** 

«<? 


Corresponding Comment Number(s): jfw ^ 


DOC NO. 

TWR-64216 
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REVISION 




'/ A*OC>&C>€ CORPORATION 
SPACE OPERATIONS 


POSTFLIGHT OBSERVATION RECORD (PFOR) C-13 
Cowl Ring Phenolic (CCP) Section Condition 


Motor No.: 360T028 


Side: Right (B) 


Assessment Engineer(s)/lnspector(s): gf? 


Cowl Phenolic Section Observations: 

A. Cross-ply cracking in virgin material? 

B. Ply lifting? 

Record the Cowl Char and Erosion Measurements Below: 


Station 

Location 


Erosion Char 
* ^ 

*22 « B / 


•34 .£9 

. 99 * 

9J*_ 


90° 

Erosion Char 

.23 ,<£ = 


• 39 .J?3_ 

,33 

•3& ,<£/ 

/.09* 

L09* 


Date: 5//S/93 


Comment # 


180 ° 

Erosion Char 


• 23 

•33Z. • 4sJL 

^ . B ? 

.6>Z 


603* 

Ul* 


270° 

Erosion Char 

, 2Q_ . 

22 ? 4 , £6. 

•22 * ^4 

• *9 .63 


6.8 sV/s4 A^fr J//k A^_ /S/j 

Negative Margin of Safety? Yes i/ No Station: 


Notes / Comments /- /^/.Y Y.// r Y Y}T ^7X?7/<J/S . 3 7~o 2*. 2 


Degree: 


# TY ? r/)Z 


Preliminary PFAR(s)? 


Clarification Form(s)? 


-L 


No Preliminary PFAR Number (s): 


No Clarification Form Page No.(s): 
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POSTFLIGHT OBSERVATION RECORD (PFOR) C-14 
Forward Exit Cone Phenolic (CCP) Section Condition 


Motor No.: 360T028 

Side: Right (B) 

Date: 

S//S/93 

■H 

Assessment Engineer(s)/lnspector(s): HZ. 

L 





Forward Exit Cone Phenolic Section Observations: 


Yes 

No Comment # 1 

A. Cross-ply cracking in virgin material? 



■VMM _ 

z 


B. Ply lifting? 



— 

— 

z 


Record the Forward Exit Cone Char and Erosion Measurements Below: 




Station 

0° 

90 

o 

180° 

270 

o 

Location 

Erosion Char 

Erosion 

Char 

Erosion 

Char 

Erosion 

Char 

1.0 

.32 .74 

.32 

- 72 

.39 

,?/ 

.37 

-7£> 

4.0 

#36 #65 

.33 

.69 

• 33 

r 64 


.6,7 

4.6 

.34 .64 

.21 


,3C* 

<67 

.31 


8.0 

.34 .4*4 





,42 

.69 

12.0 

.23 .63 







16.0 








20.0 








24.0 








28.0 








32.0 








32.9 








34.0 








Negative Margin of Safety? 

Yes 

/ No 

Station: 

Degree: 












Notes / Comments 


Preliminary PFAR(s)? Yes 


_.arification Form(s)? Yes 


4 


No 


No 


Preliminary PFAR Number(s): 


Clarification Form Page No. (s): 
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POSTFLIGHT OBSERVATION RECORD (PFOR) C-15 
Fixed Housing Phenolic (CCP) Section Condition 


Motor No.: 360T028 


Side: Right (B) 


Assessment Engineer(s)/lnspector(s): <0Pc//^Z/L 


Fixed Housing Phenolic Section Ob servations: 

A. Cross-ply cracking in virgin material? 

B. Ply lifting? 

Record the Fixed Housing Char and Erosion Measurements Below: 

Station 0° 90° 

Location Erosion Char Erosion Char E 

0.0 ._20. /s/2 Q0_ / t 03 

1.0 .04 /,// .J/& /.// 

2.0 Ml 0 /.02 


Date: S//0/ ?3 


Comment # 


Station 

0 

o 

Location 

Erosion 

Char 

0.0 

o2 

/s/2 

1.0 

.04 

ALL 

2.0 

.0/ 


3.0 

0 


4.0 

0 

.93 

5.0 

0 


6.0 

0 

,90 

7.0 

0 

.93 

8.0 

0 

.32 

9.0 

0 

.07 


180° 

Erosion Char 


270° 

Erosion Char 


.<24 


M2. 

/.00 


10.75 


ASS 


X04 

Ml 

M2 

-•39 


2 *35 

0 A31 


•Ml. .92 
Ml .90 

,02 £J_ 

.03 ._£& 

•Ml t32 

.03 Ml 


03 

.03 

0 

0_ 

0 


^23 

022 


A/3 

jMI 

.32 

Ml 

ML 

M3 


s22 

Mo 

J21 


Negative Margin of Safety? 




No Station: 


Degree: 



Preliminary PFAR(s)? 


w.arification Form(s)? 


No Preliminary PFAR Number(s): 


f 

No Clarification Form Page No. (s): 


REVISION 


doc no. TWR-64216 vol 
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POSTFUGHT OBSERVATION RECORD (PFOR) C-16 
Throat Inlet Assembly Phenolic (CCP) Section Condition 


Motor No.: 

360T028 


Side: Right (B) 


Date: 



Assessment Engineer(s) /Inspector (s): 

Z 






Yes 

No Comment # 

A. Cross-ply cracking in virgin material? 




rt. 


B. Piy lifting? 




— 

— 

*5 


Record the Throat Inlet Ring and Throat Ring Char and Erosion 

Measurements Below: 


Station 

0 

0 

90 

o 

180 

° 

270 

O 

Location 

Erosion 

Char 

Erosion 

Char 

Erosion 

Char 

Erosion 

Char 

1.0 

A.02 

.56 

A 63 

.55 

/.<?/ 


/.// 

.62 

2.0 

A.07 


A AS 

.50 

AC4 


J.os 

.56 

4.0 

a/4 

.34 

A2/ 

.45 

A/2 


A, 07 

.55 

6.0 

Art 

.33 

/.?3 

.50 

/•AS 


A 26 

.46 

8.0 

A22 

.51 

A25 

.43 

A. 2 3 

.54 

WEPae 

OUT 

10.0 

A/3 

.5? 

A./S 

.47 

A.A9 

.57 


.50 

12.0 

A /6 


A./4 


A.AS 

.54 

A./S 

.5/ 

14.0 

/./£ 


A. A* 

.44 

/./&> 

.55 

A/2 


16.0 

/./O 

.47 

/.Art 

.53 

A64 

t£4_ 

A* 05 

•ApO 

18.0 


.4? 

*93 

.75 

^f£_ 

^5_ 

.95 

•*? 

20.0 



•76 


,75. 

. 4 ,/ 

,7/ 

. 7 / 

22.0 

.35 

* 45 

.47 

.62 

.55 

.67 

.43 

. 7 / 

23.0 

.47 

.54 

<33 

.33 

.45 

.70 

. *36 

.73 

Negative Margin of Safety? 

Yes 

/ No 

Station: 

Degree: 












Notes I Comments 


Preliminary PFAR(s)? 


Yes 


z 


No 


Preliminary PFAR Number(s):. 


clarification Form(s)? 


Yes 


No 


Clarification Form Page No.(s): 


ooc no. TWR-64216 vol 
PAGE C-52 
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POSTFLIGHT OBSERVATION RECORD (PFOR) C-17 
Nose Cap Phenolic (CCP) Section Condition 


Motor No.: 360T028 


Side: Right (B) 


Assessment Engineer(8)/lnspector(s): yg? gPt//£: 4. 


Nose rnenonc se ction upservations: 

A. Cross-ply cracking in virgin material? 

B. Ply lifting? 

Record the Nose Cap Char and Erosion Measurements Below: 


S/Za /93 


Comment # 


Station 

Location 


Erosion Char 
V/4 A//A 
.33 ,_£3 

-A /k .S4 

lSL *4? 

.33 .3/ 


90° 

Erosion Char 

*42 .5/ 

.45 .45 

,4<f .46- 

<4± -44 

• £3 .47 


180° 

Erosion Char 

M/3 //A 

•36> ._3& 


±3£_ 

.49 

.49 

.33 


.43 

-47 


270° 

Erosion Char 

.39 
._ 32 _ ± 3 ± 

•4/. %43, 

-M3 MZ. 
.47 . 44 



Notes / Comments 


Preliminary PFAR(s)? 


arification Form(s)? 


Preliminary PFAR Number(s): 


Clarification Form Page No.(s): 


doc no. TWR-64216 vol 


C- 53 
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POSTFLIGHT OBSERVATION RECORD (PFOR) C-18 
Forward Nose Ring and Aft Inlet Ring Phenolic (CCP) Section Condition 
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General Hardware Clarification Form 


Motor No.: 360T028 Side: 23 Left (A) □ Right (B) 


Assessment Engineer(s)/lnspector(s): 


Description: £*/7 6?a/£ V 
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Cowl, Outer Boot Ring Assembly 



Fixed Housing Assembly 


10.75 


40 5.0 6 .o 


[m 




\ « n \ 

■ 

■ 

■ 
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0.0 


7.0 8.0 9.010.0 11.3 



Flex Bearing Protector 



Centerline of Cowl Vent Holes 


Figure D-1. RSRM Nozzle Liner Char and 
Erosion Station Locations 
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Table D— XIII. RSRM-28A Aft Exit Cone Assembly Char and Erosion Data (cont.) 


Table D-XIII. RSRM-28A Aft Exit Cone Assembly Char and Erosion Data (cont.) 
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RSRM Liner Thickness 1.131 1.160 

Margin of Safety 0.38 0.38 



Table D-XIII. RSRM-28A Aft Exit Cone Assembly Char and Erosion Data (cont.) 
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Table E-l. RSRM-28A Nozzle-to-Case Joint Performance 


DEGREE PREFIRE 
LOCATION (INCHES) 


0.0 

5.625 

21.6 

5.612 

46.8 

5.610 

68.4 

5.617 

90.0 

5.618 

111.6 

5.618 

136.8 

5.619 

158.4 

5.601 

180.0 

5.621 

201.6 

5.624 

226.8 

5.614 

248.4 

5.622 

270.0 

5.624 

291.6 

5.622 

316.8 

5.604 

338.4 

5.624 


MEDIAN 


5.619 


POSTFIRE 
( INCHES) 

MDD 

4.265 

1.360 

4.248 

1.362 

4.930 

0.688 

4.632 

0.987 

4.333 

1.288 

4.496 

1.118 

4.538 

1.086 

4.794 

0.810 

MEDIAN 

4.517 

MEDIAN 

1.102 


CSF 

ASF 

3.6 

4.1 

3.6 

4.1 

7.1 

8.2 

5.0 

5.7 

3.8 

4.4 

4.4 

5.0 

4.5 

5.2 

6.0 

6.9 

MINIMUM 

3.6 

MINIMUM 

4.1 


A SAFETY FACTOR OF 2.0 IS REQUIRED 

A BLANK INDICATES THAT POSTFIRE DATA COLLECTION IS 
NOT REQUIRED AT THAT LOCATION 
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Table E-ll. RSRM-28A Aft Field Joint Performance 


DEGREE 

PREFIRE 

POSTFIRE 

MDD 

CSF 

ASF 

LOCATION 

2.0 

( INCHES ) 
2.755 

( INCHES) 
2.333 

0.422 

6.1 

6.5 

16.0 

30.0 

46.0 

2.754 

2.753 

2.756 

2.320 

0.436 

6.0 

6.3 

60.0 

76.0 

90.0 

2.759 

2.753 

2.757 

2.269 

0.488 

5.3 

5.6 

106.0 

120.0 

136.0 

2.754 

2.758 

2.756 

2.253 

0.503 

5.2 

5.5 

150.0 

166.0 
180.0 

2.756 

2.754 

2.752 

2.293 

0.459 

5.7 

6.0 

196.0 

210.0 
226.0 

2.752 

2.755 

2.754 

2.329 

0.425 

6.1 

6.5 

242.0 

256.0 

270.0 

2.757 

2.754 

2.752 

2.347 

0.405 

6.4 

6.8 

286.0 

300.0 

316.0 

2.753 

2.757 

2.759 

2.338 

0.421 

6.2 

6.6 

330.0 

346.0 

2.757 

2.754 

MEDIAN 

2.755 

MEDIAN 

2.325 

MEDIAN 
>. 0.431 

MINIMUM 

5.2 

MINIMUM 

5.5 


A SAFETY FACTOR OF 2.0 IS REQUIRED 

A BLANK INDICATES THAT POSTFIRE DATA COLLECTION IS 
NOT REQUIRED AT THAT LOCATION 
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Table E— III. RSRM-28A Center Field Joint Performance 


DEGREE 

PREFIRE 

POSTFIRE 

MDD 

CSF 

ASF 

LOCATION 

( INCHES) 

( INCHES) 




2.0 

2.695 

2.620 

0.075 

34.6 

35.9 

16.0 

2.703 





30.0 

2.697 





46.0 

2.741 

2.646 

0.095 

27.3 

28.9 

60.0 

2.712 





76.0 

2.741 





90.0 

2.695 

2.555 

0.140 

18.5 

19.3 

106.0 

2.702 





120.0 

2.722 





136.0 

2.742 

2.563 

0.179 

14.5 

15.3 

150.0 

2.764 





166.0 

2.710 





180.0 

2.741 

2.593 

0.148 

17.5 

18.5 

196.0 

2.713 





210.0 

2.702 





226.0 

2.709 

2.588 

0.121 

21.4 

22.4 

242.0 

2.724 





256.0 

2.713 





270.0 

2.711 

2.567 

0.144 

18.0 

18.8 

286.0 

2.715 





300.0 

2.699 





316.0 

2.694 

2.593 

0.101 

25.7 

26.7 

330.0 

2.701 





346.0 

2.712 






MEDIAN 

MEDIAN 

MEDIAN 

MINIMUM 

MINIMUM 


2.711 

2.591 

0.131 

14.5 

15.3 


A SAFETY FACTOR OF 2.0 IS REQUIRED 

A BLANK INDICATES THAT POSTFIRE DATA COLLECTION IS 
NOT REQUIRED AT THAT LOCATION 
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Table E-IV. RSRM-28A Forward Field Joint Performance 


DEGREE PREFIRE 
LOCATION (INCHES) 


2.0 

2.732 

16.0 

2.735 

30.0 

2.729 

46.0 

2.730 

60.0 

2.736 

76.0 

2.748 

90.0 

2.750 

106.0 

2.730 

120.0 

2.728 

136.0 

2.715 

150.0 

2.713 

166.0 

2.700 

180.0 

2.725 

196.0 

2.760 

210.0 

2.727 

226.0 

2.732 

242.0 

2.730 

256.0 

2.744 

270.0 

2.741 

286.0 

2.730 

300.0 

2.728 

316.0 

2.729 

330.0 

2.737 

346.0 

2.730 


MEDIAN 


2.730 


POSTFIRE 
( INCHES) 

MDD 

2.610 

0.122 

2.568 

0.162 

2.580 

0.170 

2.618 

0.097 

2.583 

0.142 

2.591 

0.141 

2.625 

0.116 

2.608 

0.121 


MEDIAN MEDIAN 
2.600 0.132 


CSF 

ASF 

21.3 

22.4 

16.0 

16.9 

15.3 

16.2 

26.8 

28.0 

18 . 3 

19.2 

18.4 

19.4 

22.4 

23.6 

21.4 

22.6 

MINIMUM 

15.3 

MINIMUM 

16.2 


A SAFETY FACTOR OF 2.0 IS REQUIRED 

A BLANK INDICATES THAT POSTFIRE DATA COLLECTION IS 
NOT REQUIRED AT THAT LOCATION 
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Table E— VIII. RSRM-28A Forward Center Segment Insulation Performance (Cont.) 
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Table E-IX. RSRM-28A Forward Segment Star Tip Insulation Performance 
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Table E-IX. RSRM-28A Forward Segment Star Tip Insulation Performance (Cont.) 
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Table E-XII. RSRM-28B Igniter Chamber and Adapter Insulation Performance (Cont.) 
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